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Abstract (Basic): JP 2000208778 A 

NOVELTY - Three impurity doped areas around channel formation areas of NTFT and 
PTFT of CMOS circuit, are formed. First impurity area of NTFT overlaps with side wall on Us w.nng, 
contacting insulating film formed over activated layer. A catalyst of density 31 x 01 7-1x1( 2 
atoms/cm2 for crystallization of activated .aver is mixed in impurity area farthest trom channel 

formation areas in NTFT and PTFT. 

USE - For active matrix type liquid crystal display. 

ADVANTAGE - Enhances electrical charactenstics of TFT, thereby improving .rehab d.ty. 
DESCRIPTION OF DRAWING(S) - The figure shows sectional v.ew of CMOSFE I . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device of high reliability by 
forming a concentration gradient at an LDD part seen in MOSFET from a plurality of 
impurity regions. 

SOLUTION: The active layer of NTFT is formed of a channel forming region 102, first 
impurity region 103, second impurity region 104, and third impurity region 105. Here, the 
impurity concentration of each impurity region is set higher receding from the channel 
formation region 102. Furthermore, the first impurity region 102 is provided so as to 
overlap a sidewall 108, providing a substantial gate overlap structure with the sidewall 108 
functioning as an electrode. 
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ft1fiT*jZ.ttMY1)^tt. tzfzL, S3««l 0 

[0 0 3 4] -^"T, -^^ "M-Jfe.liWnWt 1 0 2 ff^J 

«;cl;Wlffi^V7 ^ 'J yym\W- ± 0 A^i-fSM 
(^/rfipfcfc) ^ti/: 0 *HW\*JS I MSTW^fclS 

1 Ql7aioms/cm?'UV 1 1 0 14~ H - L 

0 16 a toms/cm 3 ) HiTfliMSnTl I 

fflt^rii^ffl{£t-,>:*^M (lOo-l o o offfW/^) 

[0 0 3 5] «±(7J<tOK^*5I^XTFTWmii 

v * W 1 » 2 4» 1 :f*E*J««l 1 0 3 , m 2 

fftft{fi>ij 0 4 , m 3 -^W^ffiM 1 0 r, iisiV^otr 

[0 o 3 6] *H J .fiflAWJ0:KIT^i ij£*^JHJ6 
-* fc £ V ft M ( > S F E Ttl^Otlo L D D8BTWiBl8£j 

[0 0 3 7] ZvL-TW:'httSntzftiftJ%<rx.t{Ztttf--b 

o »5±ntey~ hidna i o 7*i»i-t«intu^ h 

RdiSR 1 n 7(?jtffliLtlt ^>?U Ta) . '^{L 9 > 
9)1 (TaN) , -f-9y (Ti) , .^dZ^ (CD > 9>*7* 

-7-> «w) . «ft^>y^Tr^ (\\n) , tu: 7 -?; <M 
o) , >ua; (Si) , r.a^-^A cm) xtiffl (r 

[0 0 3 8] WWMjfi^R&ffJiLTtfa/AK Ta/Ta 
N, Ti/Al, Cu/W, Al/W, W/WNifctiW/Mo^fftJBMIifi 
fti7^lfon^o £fc> 'J^-Y KSIftlJ-fcSlifi 

(JIMSWtltiSi/WSix, Si/TiSix, Si/CoSix S/t^Si/Mo 

[0 0 3 9] fefc'L, > 'Jn^Tft^t^f K^t-.'IS 




+Nf F^-H v^jtHKLT, X F y/t-tLThfii 
[0 0 10] £;fc, ^i£T^/;^%nnwCMOSIlI^ 
tt^. tfot, tec+K K?M-n-<&#&l&£TS.r. 

[»1»Xw«tJfi*-taj i Sffl I iT fe*BH»H <0 CMOS [ri] 
i&£'J©{T<5 Z £ tJTSfc Ik 

i»IK, 'r—hiEJB l o 7 (ifctii 1 3 ) ^BJfttt^Pd 

tetyftizit&mmffl£\zfflmip!ki:z>. 

[DlJ-12] HI (la; L > 'J 3/110 8 te^tfj 

i ) S ir»«<&#D> -&8yjDLTt5< ^itt^TJflT**, 

[0 o 4 3] ZOj Y- FKEK 1 0 7 co»£ (#JSR) Kli 
K r > a- 1 OHiLT > U :J ✓ & ..fewfc^if &JS 

[0 i) -1 4] >WB#WTf4lM K^tf~-H- 1 0 1 
0 3hl:1-/\-7:/-/lv, (fill 0 
<S S::^L T3S l :fittW*fi« l n 3 £+M K r >rl — 1 0 

it-'olttMO S F K T<a;OLI)«ifiA b LATID«lifi<Z>in 

[0 o 4 5] *^i-3&t«iS5*Ui«"3'*fc«)^ 
Si, 4 K h'^M—n 1 0 9 CioT^ 1 -f*E*9«« 1 o 

[0O4 6] TFTcoJJJfi\ ffiftfgtfJjKJS;^ 2 0 

cyg^jgl&gBST/A/j^J, 5c-£?Sg.?H (FDSfuMy- 
DoprosMon type ) lift*. FD'BTFTSy^h*- 
/ \ - -7 y ^ & H t T* h + t U v 7 Sr3S4 UK 




WBH2000-208778 

[0 0 4 7] Uh^iO.^fllJQt^IiT, *W#HH 
^NT FTBMOS F \i T tf»I^X(irnU.I:^(i?l -W3 

0 9 SHUT'S i 103 C'V^ hviiit:&nn;jn 

[0 0 18] &IZ. IP, 1 tt«J«fi« L 0 3 , ?5 L>'ftt«3 

loi, ikrJVb 3 i o r, ^m->^ i i 

^ ct o mm t^oo :ot-5:ii: ct ^ x t 
[on 49] 3C«i. 3R2^iWWWW 1 <> 4/0-V- F'® 

1 o 3T>^^L A*rj-y h*-f 'JVI4J5 4:<7j-tK K O — 
U L o w(irfiI/j^jT7EAS*i^>^T, -F--Y-T>H]f;:/j^M 
1 0 2 ojtt he F -7 .7 -r^M^^^/j^T^ I 

[ 0 0 r> 0 ] W J:(t«.^i^XT F T^lfttPJTft^ 
P-ft^'ltH'FT iU>\ PTFTth-3) titt 
.tMC I. O I)«|ifeS;^-r^-iZ F^M^rlSit^ I »«ifi£T 

L T fe« t j ^ I * A i , F T F T 1 4 t fc t f ffJ 14: //^ ^ fc 
46 > "t > VtttK &«E IXN T V T £ 0M\^ !s^yX££-D 
fzjjmf ^Lho .^BI*'Ji & W 1 C^tiO C C M O S 
[^(:ajH^^ttli>ti(ii9(; 2^*14/^^^ :WM^X 
A^. ^:/:L. ^«ifi & P T F TlljgJH L Tfe 

[0 0f. L] ^IlC^lX, PTFT^JSttWti^-^* 
UJfe/jWfiJrf{l 1 «), ^rl flfWWl 1 12S:^. r >:f*E 

Wi:"-r^/ci6^4 -«ifi«5^« i i i i:38r.-f»t«sj<!fi«i 

1 2iSrK8"JLTl^^, yilR(:(i£ *3 0 t» F T F TOO 
• / - X^'MXii F' I -f L TrttftiU*^). 

[oor, 2] fti:, ^^n.?, ^ FF^t^Mi l n:H 

()20^r, < : i c)21 a toms/rm 3 <7jaSBETi8yjnaF*lTl»^). 

[0 0 f> 3 3 ifc, 1 2 (It, 1 3 ^^ 

/ELTl^o. 3 0C. l^flfe^irti L fj/fc^OiMtfft/i 
yc*A^3 :fttftW«t 1 0 -iBfficWn-rSo 
^/i^^S-ffiftWl 1 2tt h+, p ++ ) ^'^ch^T 

\zH-*-z>jiM ojjj < syjn Sftxi^ ."ito, F ^ ^ 



(9) «rr«2000-208778 



•*z.£\z-'£ij Kitted. 

[00:1.1] Wt>. ^S^MttWWl 1 2 Mil 3«HM 
^&y£^£'ltTft< 1 5*«r«T^7t:3(St)iS5JBffiJC'&* 

nti^t^ i-^ft^v'^'j > ?£Vtt«3&#-r2>. tie 

.^fli 1 *. 1 o IS — 1 • 1 Diatoms/cm 3 oft&MKtef) 
. ! n 1«~ r, - L ()19atoms/cm s > <rjffl&-e&1ttZ>* 

51 n f^M^ i i2*i/i o o - 1 /' i o o 

[)TSH, fiI2£LTf}2 < L o »7 a toms/cm 3 tAT (ft 
i£Mi::til 1 ()M—. r i 1 0 ^atoms/cm-*) <ift& 0 

[0 Oh;.] iifc, ^W3»fJBJlJLS(:MOS[Hli»«)*ja 
i/j-'Ji LTNT FT(I(i"tJ"-f F2*-.M, 1 0 9t5**NE 
L, PTF TC ti+M K^-J — 'i^iRt^^tlT^e^t^ 
i t » 0 ;'\ t W 0 *l* o d *1f J X T F T £ >r- h /\* 
•/•v'^il, P T I ; TSLI)Dt) + 7ty hfcK 

[00 o 6 ] 1 0 LIN T F T&lX P T F T SrJgJSt L 
0, >Vi 1 MfHItCMR 1 1 V-XiEftl 1 5. 

i i ✓fldsiK i 1 7 &asat&. ai^Mt 

1 1 S £Jfg/j1tLT/*\v > '3 V#W£€:iB»Tl^o 

[oo r. 7 ] x t f t £ p t f t £ f : 

m^YMj-ttTfto 0 MO S MBftSr^Ji: £ ^T&9! LT^ 
/l/;*, XT F T&JtU >^NMOS[»ffi^NT F TTfDt 
£ T I- T \ZteW5tm SriEUH"** £ life nJt&T* 

[OOf.S] ^192*W*«t^'»W^tt, XT 

f it f^w«fli27iw < n z> £ ~j tzgr&mzmi zti. n 

*:>£# ) /;>T I- T \Z jm & £ fc 3 ft . I > I ^ U 

[()0;^]fot, I^/AfrfttflfiU, TFTWifi 

^ .myj s noi^it^ < , h v -/v- Mgjg (ftifew 
[ o o h o ] <*«i$6nij<;j \ t f rmj&ojm^) &mfe 

»iI«NTFT(i5S 1 f$5^¥. ( lstLDI)«ittt) ifJ2 
fttWW (2ndLI)I)#iW) LDD®« 

CLT : ;?»fit^ 0 M3 2 (A) . 1 B ) liLDDM^ 

ft u x T F t i -t ^'fr-att: ' h«tfff«« H t-f 



iffl»WLrjD«ifi*iH-&S:, W 3 2 CK) , (F) «fi 
^4^G0LI)fi«iS^«t>^> -5-LTW3 2 , HI) 

I* ti*W5E?F3 X T I- T 
[0 0 6 2] ft^, LMffi^Jtiil^i+ti'' — 
K k-f l-WMZ* rhannel fi-^-v M Jfr-JES^W*, n" 

[ 0 0 6 H ] M 3 2(A), ( P ) (l..r:T«fc -j II L D D 

[0 0 6 4] ^ctr, LDD«ifiW4lft, i-^flii/Steflift 

I L ft ? 0 , i- VB /ft c/J # Y t <ry l ! fe ( : JCP A 0 #1 T V * 5 
fcitT«ftu. 2 CO , iD) ) 

[0 0 6 f,] L DDtJi.HttV- hVB«i / N 

l t -fc«.ifii: ft -j TV^. 

[0 0(5 6] i*4h>. i-^vlMt*^L?ri^>icWx^ 

1 4 -3 ISJBB &im L fc.tT, ft?*-?' ^ fc ^ Wfllifi SrUSR L 

[0 0 6 7] f LT, *:Bj!fet!BW«li£tiW3 2 (C) , 
(II) C/At^oC, f^lffl t-H fe/j^M(Ii£c^ 

//V#J* L DD^'WiV- hfBtC i i"— ' v - -/ v L ft ^ 

**Yt SrflJM 1" ^ S: * W * * H , i" "'^t ^ fS,M^" 
^Ci:/;JnmEifto^.. 

[ 0 0 6 S ] 4;HIM. 2 2 i H ) . ( I : ) C .f: L-fc 

^ v Ummsj «A(:M« -t : ; vH //h L /y < ft T L £^tV 

£^:<7jJ;-;«:»:»JL^o I*ittW&, M 2 SrjlJl-.Tfi* 

[0 0 6 H] XT PT/jil-^U^CA^O'K V- 

i i (:ti7-r+^»N-'i' i^i-,/:A^it;^Ffjjjf^ 

[0 0 7 0 ] IW, BJ33 ( A> C-jitiOllLDD 

wwt'i 4 [:iiii:/L4 i^^jxt^;^ 

-/•<> KM SrN 3 3 (B) \Z,r^\ L r [Jt, Kl f 
4 2 , LI) 4 , t- U'jf?.;jWff«C'l 6 £"Jft<* 

'J ^^--V ' J V n ^ ^Vlr^^^.^^f;.^ ^ L ^ 0 0 I.<7; 
'ffifi&mW i" " ; VB # W ^ » S: ffl < i X <7.iT * ^> . 

[0 0 7 1 ] .Wf!IM\(i, Z^iOftvB^l^^^l'T 
jEWf T ^> Ac * (I li ^— h 1B«S i -t- ' V- -' 7 y L ft l- >M 



(10) 
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[(> 0 7 2] ^l:r.>ALfeiO^«f(l5.W3Wt»Ml''^' 
[0 0 7 3] 

[sk fi'^Ji k»i 1 1 *yufi« 1 ^ l c m 

[oo74] W£« 3 0 1 .tc»<t> U 3 > 

[0 0 7 5] U 3 >« 3 0 2 ..hit 5 QimW 

XVC VDS, »CVDft*fcti^/'^'^-«t 
If; f»«, flrflW 1 * - 1 3 0 6 5 2 W 

ttft £^tf^#*«Bl*»fiRL ft. roxmziuxM r, 

[0 0 7 6] 5 0 1 Jr.{cr«iuTK 

fL> 0 3 Ml 5 0 2&&tt. ^toJ:l:7t'^r^> 'J 
3 i nt R 0 3 *WJ*L fc. 43i«iMTtt*{fc5' , J 3 

r. i I) K jftMl I fc. &K1 . « 1 <»■ n 

- y V il &#tr^fi?- V v ^ tfififM* ^ ^ L T - 7" 'I' 
H 5 0 4 fc^btL Aco <N r. < A) ) 

[0 0 7 7] &*5. --/'r^ «i> W~*>< 
^7 A (Go) . $k «Fe) . /Ov'^A <W> , I? 'Sn) « 
ft (1M.) . 3AJlh <Co> . S-fe dU) . M (Cu) - * 

lAuJ . >'J3> (Si) tVi-jfc^jSA'&jBtfftfc-* 

[0 || y s] ^|;, f, OCT.. lH?f|il!c?j^fd'LlSW 
A, 5 0 0 ~ 6 5 0 V. X -1 ~ 2 4B5IBI < ^^teWTtS 5 

r, or i \m®) ©^ffltl^fr^. #'J > 'J3>BJ5 0 
r, &fe.JftLfc. ^5LTf*0n/t#U >-U3^«5 0 5 

(tar> c b) ) 

[0 0 7 9] fcfc'U ^ ' J a >m "" 0 5 W 

-1 > 1 0l9at(.iiis/cra: ! ^)gl£Ti'fft^«>-i7'j^>^'J 

jfi n iff ) £ I THMFT * - £ * * n * • 

[0080] umKimmoiTFTommm 



[ 0 o 8 l ] :-)L Tit ij > '.) 3 . K 5 o r, sjfcritLfc 
0 3, 3 0 4*fe»^L-fc. 

[0 0 8 2] tt*5. * 'J > 'J 3 ; BR r. o r» Srfl&fc L-fc 
^. X+> V L- Y A I- —f-%0)% 5 2 . SI 

V ffittlS 3 0 3. 3 0 1 SrJ&iU-fcaKffoT fcJ**> 

[ 0 0 8 3 ] ^1-. ffitf-M 3 0 3 . 3 0 4 Tllfcfll 
> 'J 3 ^ (S lOxSy X-H 3 tl o > T^J 5) V- b fcfeS* 
13 0 5WL, ^WhlC?^ ^»l-t«fl:f >*.'KO 

sumsBS-e/i^y- uk* <y-M6«s*rs^) 30 

6, 3 0 7«:W«Lfc. 'M3 « A) ) 
[ 0 0 8 1] T*- 3 0 f> OJl^mti 1 2 Ihmt L 

Ac. R<tSft> U >'»tWt-«Mk> 'J 3 >«. 

K^t -> U :j >«t i *<t > 'J 3 > |R £ «WIB*jfi & ffl V 1 "C 
T- 3 0 H , 3 0 7 ttflSOfe 

mzm>Z>Z.£ : bXZZ,fi i . ikO) [TI^iSToiv'J 

[ o 0 8 5] L 0 L- T H 3 ' A ) fe«f.J6A*fi» 6 It 5 , 

i [riiiiwj > 1 '-' > "^'in^ 1 &»f ^fc. 

C lt?li7-*- h«!»J!K 3 0 5 SrifflL T^jn^%fc«). Jffl 

^SnfclS 1 f«W fi M3 0 8 . 3 0 9 tifceS ^ 
0 5/im. 'J^-SUt^l'' 1 0 ,7 atoms/rm 3 <h/ ! C ; 5)<t'5 

[0 0 8 6] ifc. W I -mWm 3 0 8. 3 0 9li,V 
- hiSKSf. 3 0 6. 3 0 7 *'' 7, ?iLT 1=1 ^ ^ KJfc 
fiXSnfco ^CjW. v - l-fii!»3 0 6. 3 0 7 OirtTlC 

o7 3 i i fM-altsnft. fttii. 'mr-K&^f- h 

h!K«3 0 6. 3 0 7 .hW, 1 ftt«J#*3 OS. 309 

<t7 ., l ^_ /v _-- 7 :7 1- ^ ct -> m& t ti -> ft. (IS 3 

' B ) ) 

[0 0 8 7] y- HSi!ffl 3 0 6 . 3 0 7 0 =fc 

-3 1: L T o . l - l am «^&o*J*-»* " • 2 ~ 0 • 3 "■ 
m) ffllf 5 i/j 7 1 '1 -•' 7 - > 'J :i M £lt"^ L , 

r-r-t-il 3 12, 3 13 etO-fULIZ. + M h*^*-^-3 
0. 2 untl-fc. '.W3 <<■) ) 
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[0 0 8 8] ft*, *»]Tr^n 77X> Ua> 
M £ L T-f WW Srfa bfflM Lti\r*bW &J\1 1 > <& fc», i'i 

[0 0 8 9] W3 (C) ^^;^.//M^^n^O> 2tojn^ 
'I ;.■ K-^XJPiitrofc. IfcWfrfc 1 HI.! tr"I«lw»l 
i£?[rjg:*$ OKeViLfc. ''traje/jRStlfcaS2^F 
M*MRfc*3 14, 3 1 SfrliU^rtM ' 1 0 18 atoms/cm 

[0 0 HO] ft*5, &13 (I)) {->x"";T'J>K-7/XPiT 
li+M K^rt — 7L 3 1 2, 3 1 3 i7jjTK£>W3ffi 1 -TW 

L 3fi 1 -T»«)ff« 1 0 3 L fco CoOfR 1 :RW 

*5j*fi«3 0 8tiNTFT<7) 1st L DDW«tLTitEt 

[0 0 9 I] £fz, H3 (D) WSTIW H9f- 
'13 1 2 , 3 L 3^tU>/;^Jtl^n/io 
vBffcrtVSi'&a&U >«'^i7 v-r .hoot— ;i- <£) 

^^itT^^Mi, 'J >^«^/>*Ai«SB«w«6r3< 
Jr 1 .fW»*S«3 0 8 KFTOjnStta-V- hUfli^StT 
f f : &3t>j -1 ■ * 51 1*1 £ 1> 0 fl*4afc i - ^ T H - tf > 7 b$ i * 

[0 0 9 2] fr\Z, XTFTSa-H v.XK77^3 1 
(S & Jfc/jlt L , P T F T ctt+M K i — U 3 1 3 &H$£ t 

ft. *tof&, K-T^rJB itfn;- ©SSflnxfi) £ 

f i ; fc 0 3 3. T te/JQl£*JEE S 7 OKoV £ L , Jgtffc £ ftfc 
■Ti<l MfM3 1 7C3 < 1 0 21 atoms/cm 3 ©ttl£T 

*U>«fiE«: (p ++ ) ^tI^Ct<) 0 (S-l 
■ A) ) 

[0 0 9 3] ^*7jd"n> K-yiMC^^TPTFTffl 
i:jr^3ftTUfe3S 1 0 9X^3B2-FW«J 

*rt«3 1 o^ttfclTPli:^^ 3.^(3^ 
^^*n;illSH >X:tiYr^n^ 3 MB cog > H--/ 

i Tm;jn $ tiz> g >«a £ g t *'s < it^&it 

[0 0 9 1] 'AtZ, l'>Xh7X'/3 1 6*RftSL-T, 
^/iCl h v.7,!7 3 18, 31 9 Srjfrjjfcl-ifc. *W 

r><> 3f"ira^g^ H-:/:cfiss:ffofc. »ij£tilftii9 o 

Kr\ £ L fc. 4^/ffe#ITf3^ 3 f W*ffi«3 2 0 

tttJ c ffir.:Ftt^fi«3 2 1 I'M >//if, - 1 0 20 a toms/rm 

: B) > 

[o o 9 r>] rttTiti-iSA hv.o 3 l st3<£-; 
TiEjBcSnfcSK.^ 'XTFTW C 1 J >7;**/jn $ ttft 
f(7^S,^i:(^2T»«3 l Accost 
<£-../t. BP*3, Z-Q) i:fat3i-..TL5J 1 i:,j;1t2 Flt« 
^K) -l^l/tc ifcMBSJ-, ^113^353^ 



3W«jM«l 0 f>/;«£l7i 0 3^35 2 RM4ft#i.Wt3 l 4 
tt 2nd I. D Dffi«<t L Ttttffi L , 35 3 f^i^'M l 0 5 
Hv-y^WXiJ h* l > W«£ L -TMlftgT^ w£(3S: 

[oo 9 is] 2 0(3, l'TFT£^:^/fi«-:WT*iU-^ 
W*f«3 i 7m$,~>tz. Wt>. :^:i:ei:cfc-..TM l c 

l Ilw^-STS T> ^jW«5«i« l l 2 rtW/ii' L fc, 
[0 0 9 7] ^fii. ^?<JI6#i]T(^:rfiWWrt«3 2 0 

&tfSBri-f^*EWfi«3 2 i c7j g >-ffli2^.>^< tfc i ■ 

1 o t9atnms/rm 3 a.J: «4Ti L < « l ■ l 0 20 - f. > l 
o 21 atoms/cm^) £^r^J;5«3 U ^ ^jjf^nBtSrillfifiiJ"^ 

[oo9 8] 3cj:r^T?syjn-cjn^g 
Mi ^ * n ^ K - vu.^: jgsjo 2 n * * n > ct U 
fc 66 , 3B r, -TWttfiiW 3 2 L « P : T< S: *S« L ft S S £ ^ 

2 1 £*WttT^— .Xtf'tttX^ K L -f >-Wfet£^.tTfi: 

[0 0 9 9] Sfc. *ai<JKf»lTtiPTKTl3?RTLD 
DWfct^t h^WtJt-^LTl 0>\ P T F T 

M««f -Sritt 1 1 ^ I ^/ 1 ^ ^ - tttSfi C 3 £ rV»T S ^ T 

[0100] 3 0 LTA4»Wf3«iW-l ( B) tttt&'j 
H, N T I : T WWttM Sf! 1 -f 3W 
ftf^.^ 3 s , 2 - P StWfiaOi^ 3 - 3 

[0 10 1] -ft'JiOJ3LTIsl4 (B) ^I^I^ViGn 
A:<>, L^'XhV^/;i L 8, 3 1 9*r[^ikl/^ « 
ttlfti LT«<L : 0 :j : Sit 3 2 2 feffi./jtL fc. 3 tfjH.f, 
S?<t>*'J :J ^-K^lBIWJi 1-10 Onm ({^milltt "j - 
fiOncu ftfii/\ 1 0 -30nm) £ L/t. 
[oio2]:A:(:> r, n o-iisnr (fli£W(3iif> r» 
0- (5 0 O't:) ^©.P|!^T2 -2 4BS1H] r^rKjmt 

^?K!'T6<)iir 1 2f)Jfni^#^LHI£ Lfc. fW4 
< C ) ) 

[0 1 0 3] zj>&vm:x.fm* ^ i p«w*M3 o 
8. ?j2 ^WW3 1 4. ?i:if^W'M:^o, 31 
■i:f,W«,l 1 7 1ftLK3B5.fi3WWfiWc^ 2 1 I385/JP3 

t:, ■fttviiftiiiWWt:) 10, 311 c^frLTi^- 

[0 10 4] ZO>&m i U'MT\t. '^3 f«W«E3 2 
0 £T5f> Ftt^Wi*3 2 1 K?ftW3*!Ti ^ M > v ^--/ 




(12) 

«-i (o ion Lfc<B3 -mm*m 23tm 

fi fMWflM3 2 4 IO}£iigJjEII-^4;0«ft£^Ti/> 
ft. fWttfJKtt, ffifttWHWtl- 1 1 0 >»~ 1 < 1 0 
21atoms/cB3 (fWJCl-5 -: 1 0 l x ~r, .. 1 Diatoms 
/cm^) ^jgi£T-^V)l^#ftLfe. *fcfflWfK. ?V 
^a*-j^*^3 10, 3 1 1 [«g«--;;y;l»ffili2 " 1 
0l'atoms/cin 3 WT «YVsSWi-« L ■ 1 oU-fiy L 0 
16atoms/cm?0 IcSTftMSntl d tAWvit. 
[0105] ZlWlHJ. fiW£LTttttfc*ft:5- 'J 3 > 

m<t \z <fc -3 T»fiJta n*i*fldK#x ^ ^lw^ 
»T&n«TOjft<,^i. ^^flKwsMtafK'-rii 
«a» »j t ft < . iHt * > ? n wmmzy- y^vuz 

<V»Bt-C**fci6, *fk> UrJ>SK3 2 2£l£H£-<i: 

[0 10 6] d -5 ITEM (C) fc*-r*Moaxs (ft* 

■> * -J >■ yiEB) ftM T L ft C . « 1 WIWIfeSM 3 2 5 
* 1 /«<7jff S KJBJfcL-fc. » 1 H»nife»R 3 2 5 t L 
TI3f$ft> U n >«S, »ft>- 'J =i - HftSS^ 'J 3 

^ ik . # mmmm mtittti o ^summ sjb v» * £ £ # 
t-s 3. 4^iM^jT«r ^ u iimmmzitm l ft. 
[ o 107] ftimmmma 2 5 &je-^l^^. &m 

m : \ Tft£ \>- .Xlfi!*? 3 2 6. 3 2 
2 2 8£JfrJ&Lft. &Hli&&\-Clt3-9> -&-$t}T)l 5- 

[0108] £ft. fi 1 Mf?'l*e»i 32:.tLTBC B 

■ft. finttft'ft £ (o K*K*m i UT«*ffl i » 

* z t tfcz>. m immmwm • ft* . seam* 

[0 10 9] £3 LTV-XlKttJfctfH L -i >nd«*Jfr 
L ft 5 . .'1 v > ^- > 3 > IS t IT 5 CtoW >- 
0 ;j >tK 3 2 9 £JfeWtL-ft. $ bKttfiMIRi 
L T in 2 MMMUHSt 3 3 0 & )bi>% I ft. 1 jB 2 MMtt 
Mitt 3 3 0 £ LTIMOM 1 BRBlteaUK 3 2 fi 

mm l ft. 

[0 110] ^l-.»=t 'J ft H&&*FC, ISM «D) IOn 
i" i -5 fcflljfi© C MO S l-Ul&rt'ltJ* L ft. t* <t 

•.. TfcS&SftftC MO S [eji&te, NT F Tft'SnftfgM 
I'ttHFf ^ft^, [^li^-fe^i LTflfI14ft;Wf lir&FhL 
ft. Sft. **tfi(f*]»<fc3ft«jfiii"*t, NTFTt 

< ft^fta6. iW-FJi&g;! UK < ft^> - tlitftfr-} 
ft. 

[0 1 1 1 ] Sft. ue3K«fDH¥ 7 -13 0 6 fi 2 
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«--vy;i («H/c#) *'JJSfi«i:T:Lfc«t 

[0 1 12] to*. 4-'iJ<i£#' 1 lT,3inj3b/iKli2>life<^T 
-3«IT£ U . N 3 , « 1 H/r.OfcHI5fi»ilKVi£SFn* 
£-31 lift l ». 3WBSEfJJTSjSft.&«N T F TiTJJSttlHOj 

[0113] C'J^^J 2 J 'JgJJi««J 1 Tii+M K r .'7 :t - )V 
t LXSMW^ ^^^^'jPLftOindopcri-Si (jSttft 

*'J6<tWTf»iliU»*f- 'J > 'J > K-v/->'J a 

>H mt-SiM) *fcttJPD> F-:/> U3>» t) + - 

[0114] 'J ci y *tm\W L ft > 'J n - M SritIV ■» 
«. IiT+M Wft#lMfcMK©4tMfc3tt. 
Sd 3 ID) * CPiiTSS^Snft 1 .) > ySSW^ti "7 r-f ;i 

[0 1 15] [yifiS^IS] 'J?fiS0*Jl Tti+J-4 Fftt-.'l 
<t LTi&.ia^lC-fiSt^^.lnLfti/unrioped-Si £JlH>ft 

(O) »w-rtiA^^^tift> 'j^Mfef^m^T+j- r k 
v ■» K+Wto 1 1 rnmm t Mt 1 ^ -j ft . 

[0 1 1 6] BP 13, 1M F^i -'L-tftov U 3>Jff£ 
Jfjfiicft-SlSIl 1 ~ 5 Oalorairt (MWCIJ 1 0 - 3 0a 
ionic* ) a»*fctt«*S?RJIii"ntiAv». * 

-Ji<^^JT4S 2 Oaiomic* WdJ.^^r^ll L Ac, 

[0117] *;'jfeJI^]c;>«i)Si:T^ IiT^'f F^-j-- 

.ii KgH-raaatoiWM'y:* < ft^ft^- ^- 

Wmr.ti LT-y-f F'> -t- »l L ft'^?fifiR^* ? 

t. ra^W.DjLftPStrtK K^i--,H-g[^>i;tfr"^ft 
v- h fi E i) s en tti 3 i i <j i -3 ( : t ^ ft . 
[oii8] n ^'^re^-ru, lusfetfi nc*s 
i >xm.m t tszmh zists t-mmt, mm 8-7 
8 3 2 u ^temztmztxtz&mzmuTtefiiJt 1 ft® 

iXOfll-.'jVTKWI - *. ft*. 8 - 7 8 3 2 h 

% z. t \ : £ - T . ¥-#iW= ^jSS^vftF] ft ISgMt & b«I i T 
^fc«T^<o. Mfic* £*BJ^9lCiiffl L ft^ftl:^^ 
TO 6ClttBJ!To„ 

[0 119] S-f. Xr: i *i&K6 11 1 h|-S5ft> 'J 
=I>M6 0 2 ^ft.lirtil.-'vXy iL-a^jll 

6 0 3. K{t>-'J3>R« » 4 ^ffi^fKjIimLft. 1 
, mt y '.' 3>I6 0 4 nKH « 1 5 Qimi L ft. 

[0 1 2 0] :ftH(t^->')-T^S«6 0-1 y 
LTig^Wir(!3n^6 0 5 4JtJb.lt L, TC»M^ 
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-V 1 0 Oppin»-y^rt-S^trtSWl=-/'r^**«i** 
Ai I fc. JBJfc3*lfc= •■/ 'r HVfrff H 6 0 « 6 0 

r, Q.i-MMi.-zrvv-' r *> u 3>K k o 2 tttttu 

fcDigt ft <M« ''A) ) 
[0 12 1] n 0 0 ~ 6 5 OfT'l ~ 2 4«fM 

(Wii«Ttt5 8 O'C 1 4KfWI) tfJ*M&S&frV», 7 

^ )i t 7, >■ u n :,-&©*SiMt*tf-->fc. i»ttft<ta 

[ 0 i 2 2] L -3 LTI^^fc* <j >• U 3 > K 6 0 7 

&fetf>. Mattel*:? tv>5*J.'fi* s **. 

[ii i 2 3] ft 43, tiEfcfcCffifcSftfcStffiCiS^'C 
t,-- ; yil <Ni) Ce) , * <F 

e) , rt*i?VJ* O'd) . ffi <Sn> - ® CPbl . 

|- (Co) . (I'D , , & (Au) . ->U3> 

[0 12 4] euwiS&ftffiSffl^fcft****** 
(CHI J >'«J 3 >J8H>tf'J ->')3>V)R^MS 

[0125] *HJigtW©fi6»ftffiv.T*safl:bfctSftft 

7)mm& ftf'Jro A«f§sn*A». ^©fctf»«iv> 

*« L fcT F T ftflsJW 6 - 5Jfg i ft 'J fc- 
Ci) 1 2 6 ] mmm 6 ) 1 t~# 

LTfSBB* 1 0 - 1 3 5 4 6 8 1 0 

- i :i r, 4 6 9*>^ciiEtt3ftfct****^fctf fc 
[o 127] [sii>«ir3d*iStafcf.Wi(S. ¥»flt©»ift 
fKjtrtitfi*) © y'y * 'J >' £ttl v>TRft£T*ft« 
S 1 ... 1 O^aloms/cmW <«?*L<ttl* 1 0 16 ato 
[0 1 2 8] *|l^]ro«l^»COV«TEJ7S:ffiViTSiW 

[0 12 9] 1 £fctt&Jfi« , M<#f-&*fflV s 



LTtfiffefef 7 0 2. 7 0 3 fcJfr/ALfc. 3 *>K, 
JgttHfcfcvTWWty 'J 3 i-KTTtt*y- M*tt& 7 0 
4*JG'-J&Lfc. (H7 'A) ) 

[0 13 0] y-h«a«R7 0 ISMb/-:^- AO* 

$m.t l . ffiniffiffi* 9 r, o r, fflaiHf me 3 <> fit 

Lfc. ftiJ. IlfiSttv 0 0- 1 1 5 0 C iftSWC 

148 o o~ i o o or;) ronrcagjR-riitffci'U «ia 
EflHt>i ofl—SRSIB i<^i:ii3 0^~2ffl) w 

BUTai^-rntfAv*. ®7 ibj > 

[0 13 1] H©B3. ^•y *r.'l t4]f^«:C7j--y 

->vVMISA«T^. tf'-'TT. 81 7 ( B) (:>i;Lfc 
m-M 7 0 5, 7 0 6 >l J i'f3-t*iS-';' ^;i«at4 1 <• 
1 o l7 a titms/cm 3 W."Ft"(53*iS*lTV»fc. 
[0 1 3 2] ^Ji»i'3ftS«^ftS*'4«?rifH'T 

i^fl'M LT05. 

[0133] <ffittB »«sftflijfiKBair*!aa) i-aw 

[0 13 4] «T-*BEHfffttfXi/^7.ie (X«) 

BE[f'lS7i ; (1 1 "1 liT^^Ct&fitlSL/io *Ui8IA 
fe^;f:- (1 10} ffiltXttSir*III&rBk£rt { S ! »'lW-£ 

[0 1 3 5] *tHRAtttl'<fWl*Wf.*Stt* , *l'T 
a ttftft* * H R - T E M < W?U6aifiSl1t? 

aeMEtt//** - 1 e«^^fe« ^nitiM^ sns« 

[0 13 6] ftU, ttfttt5M'*tt*tttt* : f <n *** tt 

(4. rcharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBlCMeasurement ; Ryuichi Shi 
mokawa and Yutaka llayashi , Japanese Journal ofAppl 

ieri Physics vol 27 , So. 5, pp. 751-758 , I988J llaSffc 

ZtXfz. fPlanar boundary J "C$>^<. 
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[0 13 8] tirClSAtt OBSECSifffcl*) * ; < 1 1 

o > (2111 Mhmmtx 3 

© A V 4v£#T? * •§> £ i * £ *l T H & . 
[0 13 9] ^tbSBA^SS^J^MUTfffc^'Jv 

ro*fjt»4W. Iinti 12 1 1} «ftM^T** 

[0 110] :-oo*SIMStoWC»fi)ta*i*:*SSi*!l*K 

(111} ffilc^-r-S^W^f^SeiT*.!:, 
0 =7() 5 = ©Jf|;S3 © tif&SLft tl£ZZ.£ tM I *1T 

[0 11 1] £^#']©tf U->U3>J»^ 

[0 112] fc*, 0 = 38.9 ° 0B#Ktt£9©*tt&8£ 
SSL t ft d <n«fcfi6 ©ttfittfl- %» &*E L fc. 
[o 113] £<&ttfc#j£tt!Ma, R-ffi^ffi©*ii«t 

[0 ill] Z.<DW*t£BMm. ijE*Kt*Bft«[*«i* 

fc : i^ic^uT*sa*&? o , 

[0 1 4 f>] ^fcS'alC 7 0 0~1 I 5 0*Ci:VOr@i 
A«t'B«LTH^;t // T E M«UK ( I <fc o TflftB 3 *X 

[0 14 6] £©#W5Sjt©2*tettf Xk^^Wr El 
ectron Spin Resonance :ESR) ICcfc-siTT. fc!>8?lS 

h 5 ■ 10 1 7 spins/cm 3 CUT (i? * L < « 3 ■* 10 1 7 s 
pins/cm 3 W F) TftS^t^JWLTVi*. fcfcb, 



[0 14 7] m-.«1W^. ^'iiii'^'l^^^^iT- 

m\zm. lu\ .fc*, -{IMS > u ^ ^Kxii&RM&m 

SMaififctfT** 'J > U 71 >I££C G SCCont inuous Gr 
ain Si 1 icon) /uTl ,; 5>» 

[0 14 8] CGSKMTS3dtttt*fflIBM-.kS«rB 
3f i ii - 0 4 4 6 5 9 «J, WSS¥ 1 0 — I 5 2 3 1 6 
^, i o - 1 5 2 3 0 8*»*fc««r»¥ 10-1 

5 2 3 0 f) ''/^(Hil^M^limi^ 

[0149] (TFT «f#ft (CMT *» 
«S] Xim L fcT F Tti, M O S F E T Cffi*T?>tI^# 
ft -Sr>K L 4m'HK A/j:wW L fcT F TA> Sli^^T 
« ^ -r- * /7 ; f'^ 6ilTl>4 

[0150] ( 1 ) 7.-f -/-f^ yttffi , 
^J»J}ft^.W®*tt) ©ttrMi^C-S+^Xl, y> a '1H# 
»*t. N-^-V *;i-!HT F T&JlW** tvUMT F T<h 

feH60~100mV7dcca«lfi («.^!<]l-f460~85niV/decade 1 

( 2 ) T F T0m<tm&<DM%tt£&M'M>)S'S>$h%. 
f-iFE) N-f-V t-H Si T FTT 200 ~ 650cm 2 As 
(RHWCli 301) ~ 500cm 2 As ) . P -T" A- 1- »1 T F 
TT 100 -300m 2 As (R^WCli 15O~200cm 2 As 

) 

( 3 ) T F T (OREilft JE ©mil £fc * L * I ^ME 1 . ( V 
th) Nf 4 ?-i T F T ~~C-0. 5 ~ 1. 5 V. P^r 
^, 4 ST F T T-l. 5 ~0. 5 V<Wh£V». 

[0 15 1] EUiittHiC. SJ&TttflfcX-f yt¥ 

[o 152] mvmftizm'tz'itiH) t^i&w 

%%m. L T)fi>B£ LfcTFTeil ^Tfr-»! 5 ixti. u >■ 
>• 1, - ^ t: =fc «WI «*««■ 'J^TS-l — ^ t 

II8BRL tMS»T»U . 4" > 1 &*fc»J ©i* 

rt- > 1 — ^ ©<#;^ti-*c©^ Cfi'jT^o. 
»tt : 9& 

T FT©V-f h«§S»JK©Kff :30nmR^50nm 
T I'TWV-f b 14 : 0. 6/xm 

[o 1 5 3] ::wiJ>^>'l'—^*t«t-J"C**5W»* 
&s)S'' ; 7i*ST ; , 04GH z ©J&^JKSc^t* 

ZttfiTStt. §fe*llLS IB3i»©TEG©--3 

T*ft >"7 HI/ >7X^ LT»lfttfl*lfc*:«M8 L 
fc„ ^©^'^, V-f MftHWRwBtHMran. frW hS 0. 6 

;x m, *ft«/E 5 V. ®» 5 0 &© >' ^ h U > ; X 
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V 7. * wfSWIif- * «. T F TA«MO S 

[o 1 5 51 CSKtSW 6 ] .TMBSBHTttSttli W V - .X 

Vi/lfttJSUt^-SrV-:/ f U ^ :7*l T4 >£/j ; . V- h*gft*85l 

$ * V y $mj > 7" L T4j < - t "lft£T'&&. 
[o l 5 6] tiOtttfi-Ktt. *UrMMl=fc*WF 1 i) 
- 2 7 0 3 6 S^iHRSfcttftHW 1 11 - 2 4 7 7 3 5 

^ i ssstt u , -e t* -v * •) > l xmm 

[0 l 5 83 *f»Jty?SE#'l 1 C^Ufc'r y ^>J > 7* 
KfA#t-*««Ut**<SIM"* ~£#"JAg£43. 

**ii«wai*« j J0!e« r > oft* t«*^-t>-tt-c fc 

feX&Z. 

[0159] [*SBM 7 ) *S»K«"«^i*t« 1 til* 
[0 16 0] sr. 5«tt«i©XS»:<£oTH4 (B) 

^. |<-^:r.so).f wiTrausfc. i 

3 0 5 &Xr/f; yUTY- b*£« 8 0 1. 8 0 2 * 

[o 1 15 1] ^LT, -t»tt*TUi h*-71S**f^ 
fc. *38 J6« 0 !il L fcffittW E# L TfcttH K 
U > S C t IC 4 « 0jX\ flPi^flifhli 1 CkeV t 

QkMzSSi'SLLfZ.. 

Co 1 6 2] zoLxmr-mwrns o 3, 3B&**s 
Ww«8 0 1 &jfej*Lfc. 44s. ^ 3 R?jcsnri^M*# 
fcV'cli 1 >: 1 0 lfl ~ 1 ' 1 0 21 atoms/cm 3 (f^AWl-li 

, . L o20-5 - 1 o2°atoms/cm :{ ) W/ggT U 
ZilZZvlZ K~-<tt*«*Ufc. <»8 (A) ) 

[016 3] I ?^H7V/3 18. 319* 

Pi-i- L OSfl: >-U3>*8 0 5 £ jfcjft LX?y9>) > 

1 B) ) 

[0161] J I WMI X@ I Z <£ -j T m 3 : f 
M 0 3fttf*5 RW«W*8 0 -1 ICli^-y VH ^Ii 
0. 1 x 1 0l'~ 1 >: 1 O20 a toms/cm3 (itM&HZtt 1 
• l 0I8-5 y l O' 9 atoms/cm3) wHT-'^W 
■ft £ tifc-R 3 f mtWfffeJt 8 0 6 sr>'fif! 5 FS6#l#ifc£ 8 0 
7 tlft. Z.tl<b<rMmtT FTi«ffi»tS:» 



[o i 6 5] z.i\iMo) r.fM'Mmn i i:i£*.»Jiii". 
&m'Afy>+ ^ xn )bnW>b£. 1 w^ff'ft^^ 2 f 

[0 16 6] 443. +:Kl»W^«*»t«iUlffiW2-6Wi: 

[0 16 7] mmm 8 ) ^te«*Jt«i. yiJfiw 1 

L V 9 U > y lift (H -1 « C ) ) Til! l >7i'$ft: > u 

[0 16S] S-J-'JIte^l 1 w:i".ft!t:iA£oTW3 iB) w 
STf jH ^<?Ji%. I ~ 1 Onin < ft' * L- < »i 2 ~ 5 
ran) Uoy^Atl 0 1 ^fil^fc. -**ft>-'J 

3>R9 " 1 <7*W//'^1"#'ot+J--f F'M-'l 9 0 2 

£JIJU/iV- h -!•-/<- 7 y-mmmfttxzuKtez 

[o i 6 9 ] ^Lt. *<k> 'jniBtfHi i t-CTt^ 
: / r ; ( >i.bMi! iMT;-U-f) 5r)E ; -)i5cL . .?U;ttX : /^ 
- yiliO^-f K^-i -'l 9 0 2. 9 0 3 SrJfcftltLfc. 

i K ;» i A) ) 

[0 17 0] 445. H 0 t- '1 9 0 2. 9 0 3 WW 

2 * tz i*M mm 3 w i -j um& tt%z.t& 

[oi7i] :>cn. psj 9 i A) wttSSTU >cj3stti:r.S 
£ffl», ri2;f«$Wfl^9 " 4 SrJfe^Lfc. 443. 'J > 

>IK9o l coS5J.iy^$-^-igLT, )iiiai''t):i : .1?cjKjg'ft:* 

P T I- TfflIC 2 S«!(*|«'¥.7W--J£3 ftfc. 
[0 1 7 2] fii* 5 , 2-flSEtt^l*9 o 1 £06^L-ft.O. t y 
h V 7, ,'- 7 9 0 5 * )(;•- file L . * C ' ^ ' K - " r 4 'fl J" '•' 

i Ttfiasuj " - h- -fxfixfcuxzntzU 1 , 2 -f ««rtP.« 

i.DSj^-ti-a*) Srl'fUlIxfeS-a-. 'S54 fSE^fi^9 0 6 
*Jfc-.fitLfc. <H9 f B ) ) 

[ 0 17 3] L v ; 7 h v X 7 9 0 5 *F^£ L , #r 

fiiC 1 >* 7, h v v . 7 9 0 7. 9 o 8 SrJfi.JjIiLfc. LT 
- W*J3GXS*fxV. T}3 f*E*ij*I« 

9 0 9R^fg5 fMWW9 1 0 SrJ&.J^Lfe. K — tf > 




fifi«9 i i &tfsr. .^toWSWH i acni • i o 17 ~ 

1 > 1 0 ^atoms/cm 3 ■ 1 < 1 

() ^atoms/cm 3 ) tfjfigET— y 'DUMffc Lit. 

^JllJ:oT^aBL/fcCMOSraS»Wl)lifi<kH 1 K>f:Lfc 
CMOS[§lB&^«if£t«^t:>- , Jn>M9 0 1 GJj&jsfca 

[0 17 6] ^ftECT^«l^fi^S6^J2'-7(7)U 

[o 177] mum 9 ) *«jfi«T«. t ti« 

Miff] 8 t&*ft^tjti:fc«&<7J^JJ-^liTH 1 0 £rJHt> 
[0178] STl*iS6^J8«>:i:gmJ£-3TBI9 <C) co 

XV 9 0 7, 90 H^VX^tlTX-y^y^Lty- 
MfflMBStll. l 2 Ktfgfl^-U refill 3, 14» 

[o 1 7 9] a-ftvUa>JR&Offr- h«iS!I^Xv;f 

nfi? *f f i-i, as 3 ^mm^^L 1 5 5 ^mm^^. 1 

h &Jfej£L-fc. (IM 1 0 (A) ) 
[0 18 0] l<>Xh7X?9 0 7, 9 0 

iiLfef*. 3I8£0U7 (S^M'Jl) iHS^ttty^^ 

ft, 3F, 3 TMWfM i 7 fttffB 5 -mtif-M® i 8 \z\i l 

• 1 < 1 o20 a ioms/cm 3 ('-ftSMKlil 1 0 

IS— 5 1 0 ^atoms/cm 3 ) c?jfiKT-7 ir U 

[0 1 8 L] EU:<& Fftc?j&\ 1 i|^K^:i'JH€: 

{*JJl±^TfPS4LfcCMOS[n]S6w*lliaiH 1 tc>T;Lfc 
MIR 0jfclfcfJ*ft & ^ W ^T'ftfi &m — T S> £ C7j Tf¥*ffl &SK 

[0 18 2] fc*5, ^-J^Ef'Jc?jmi^^'J2-6C0^ 

[oi83] [Kfifew i o ) mm.m 1TUCMOS 0S§ 
•J 7,s?«aa/r;/^-tvU-n*;i ^ra*7 f u ^xpuku 

1 2£JIK>£> 0 ft 43, Hi 2 (A) ^ fC&UT A - A 
■C«JWfL-fcWfBf«!jfiia**'ia 1 2 (B) , -ZrOj&mWfi&tf 



mi 2 CO) t;:ffl>!ST&. £ft* Ml 2 f B ) 
its T F T I ifrJ] -« ifi <0 N T F T * Vi ?'J ( I 

[0 I 8 1] 3r*\ 'J^tti^J 1 ©I^Ctf^T, 1 4 

o 0 Mill, fr^'lf.itf'l 1 4 o 2, 

?n i f^^ife? i 4 o 3 , m 2< j m.v%wt$L 1 4 0 4 > % 

1 4 0 r» , 1 4 0 6, v- F£gftKt 1 4 0 
7, y~ hSEjfc* 1 4 0 9, it'f K r >t-H 1 4 0 

<ti 'J ^ - M 1 4 1 0 , S L WIBMWK 14 1 U V- 
7,(fi!» 14 12, h% -< >IEjR 1413 SrifeWLfc. 
[0 1S5] f LT, ftE«l:(C'vy-,-^->'3>«ti: 
L-T*<ti 'Ja;R 14 14, S!2JMW!*e*WJi 1 4 1 5 
iSrJ&rtLft. SSI-. *cO.I:(cS13MliW*e<i*l» I 4 1 
6 4rJ6*KL, I TO, S n Q^oy&W&&WLfrt>teZ> 

\MMmn\ 1 1 8*»^Lfc. i i i T^mmm 

[0 1 8 6] ^MSRJi, ??!itfiC^ 1 4 2 2 ^±SR 

- 1 0 16 -5 > 1 0 ^atoms/cni : ^jjejKT-2fiCJ>*iS?JJP 

14 19 t-5*fiWiWt 1 4 2 0 «S1 1 
SttflM^ 1 4 0 3 if"]fi|g(^ M > iTS^T 
^frffichT, ^Jil 14 2 1 < V- h^fefelft 1 4 0 7^ 
OSIflE-T^) *^/uT:*^L/!L, '^MdJB. 1 4 2 

^ I^TFTW^ hfilffi. 1 4 0 H tWtCffi's/itS 

[0 1 8 7] 14 2 1 tt, mm'Y FToOir 

- hJfiMJK 1 4 0 7 tN— <Z)WMlffl!|;jttSnfc, 

r; K-t/> l Jn>W l 4 l 9«, iiiittT FT^-ft^ 

[0 1 8 8] IWct'JllLT, ^ -«««I»Ii*TFT 

[o 18 9] iHfl^'Mcom : i± LTMWil:co# 

[o 19 0] i/i, 4;yi/rK^JTii, F 'J 9 ?M x $t 

onHMT V TCO V- FK^^y-7'U V- hMfit L 

V- hWififf^vn-^V- F«li£^ LTtHtoftli, S 

[0191] ^5. t'JIJfi^l^ffll^ti^.ftia^J 1 - 9 £>Vi 

[0192] mvm 1 1 ] **J6^jTti, i o 
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ijji^attiaui^w'J > -fc-fttf) 1 5 o 2 1, y- Kte 

li*|jlA>Cffiffi-r*ltt(WK 1 5 0 3 i^.lfliW 1 5 0 .1 T 

[ o L 9 3 ] Sfc, y '/ 1 5 0 r, STF Tfc 
/fcfflii&Ki&ttfc. '4?MtI»S5 1 5 0 -UiffiHTF 

fflSr-WlTFTt, CMOStaI»t*l^ 

[0 19 4] (*JS£0U 2] *H£«fiWTftt. *JE#'U 
o. l l £tt»fc*#li»*:JBJi1iLfcMftBl '1 

J&fcWftfllffcli'.MIiSflJ 1 0 tmf^&X&SWTffl 
ifoHL<y*H*BbT«Wr«). *f. *10'J 1 
T. $ 2 Jiffl*6ISHSl 1 6 0 2 t, ffi^tt4lfT«>#fiiW 
nfrbU*-? 1 ?? i^vx^7 l 6 0 3£&BJfcbifc. SO 
c. -»-w.hi:3B3JilWtttHR*»i*t, I TO. SnO 

[0 19 5] fc*3. fty 9-7*9 1 6 0 3ttW*TF 

Tausa^. hh >e« uoi 

j* LTi>5„ £ «B# , & ftffi tt3f5 2 SIHIffiiUK 
1 6 0 2 Tfc*. JB2 JHWIttiWl 1602 O-ffl 

fL> 'J :J >BSU 6 0 5 £»SSli\ SYtv U3 >BI 1 6 

S„ 

[0 19 6] ^COi-JlCLT. |BJ-afi«K:ia*TFT 
t, »«SR£. CM(>S|H|»,fc*fi|B?|-flsStU Wt 

[0197] CfttKOT 1 3] *«MS«»="3V>TH 1 5 & 
/Ill.TttWr*. *S«SE#JX«. WKI T F Tffl'ft )V 

)\-,\m^TJi\zm.um. 1 7 0 1 ^lt. /wjf- 

htliffi 1 7 0 2. 1 7 0 3 il&J&l&Lfc.. 

[0198] A-y : '7 T'- httW 1 7 0 2. 1 7 0 3 \m 

SfiHTWttUtTCJRwyy^'J > yifit?5 5 0-6 5 0 
C @ So jtiHi XJi J) > S> 3 *6 - ^ S' 1 * * 5 W ^ 

h^WfaWW®'2*lX^Xb&^>) €rffl^'fev 'J3>y 

[oi9 9] sfc, teftR 1701 ii/N'-> ?y- f«w 



[0 2 I) 0] *#M#'ITI±'<-' 7V- hVttftj 1 7 0 2. 

1 7 0 3 [r«)H^Fn)]nToiif:ioT^^^'i}f;^. 

tS.$m T F T t Z.%i I X mh 1iM . 

[0201] ^43. ^fl'fiWw^/iXii^Sii^J i~i 2 w 

So 

[0 2 0 2] C3lM'J 1-13 >U'>{fife^J ICOI >TLS] 1 65: 

Kl 1 6Tlil*Jriffi&J£>F:L. .L:B*»0*fc 
BlliEl 1 l lzm$tZ>* H 1 6(z4;nT, 4 0 l 

[0 2 0 3] NT F T ©ffittM (4. ft ^ ^WfcfitW « l 
0 2 . -^^'JB 1 " 3 . - -tt0iW> 2'F»E% 

fite^ l 0 4 &tf--*ic&Sfi 3 -FSttt^'^4 0 F, &ft/uX'W 

[o 2 0 4] ^Ac. ff t-'LJ6ftWtt l 0 2 (4 0 9 %. 
NM> ttKtfe^tWBXttl " 1 '> 16 ~. r ) -1 o' x atom 

[0 2 0 5] £ -3 LTJfe^S *lfcJfi1*-W«J:C»iy- H 
«5}#JIM4 0 6. Ill * ! MSilTl'o. N 1 licfltH 
-Pr . V- h fll 4 0 6 i) m 2 :f*S*SlM«t 4 0 4 C 
, v _ ^ . 7 - : /-^- ^ £ -3 &tKl£TJfej£ S tlT ^ o. m (4f! 

2-f»E*|fSi«t4 0 4 tmKt Zl'&OKfv-t -A toM&X 

»«-r*itfy-F«!*MR-i o 6i*y v^'n^js 

MM o 2. 1 F^fti f i^'l '» 3 &^12-f*EWM4 
o 4 rj&l xmrt'iiiz* 
[0 2 o 6] y- hffiHtm-1 » «. 11 I 

V- hjlillS 4 0 7 . 4 1 2//>^:+oi4TVi^. <*i4;, ^ 

flfflitw^i* y- fisi!« tr*fci6«a«*»Biir* 

.////■if iU'„ 

[0 2 0 7 ] ife. 4 0 Slt^-Y K r > t-'l. 4 1 3(4 
fMBJI. 4 1 .ni«lWBI!»ei*Bl. 4 1 5 45J;^4 1 6 
IJV-Xld*. 4 1 7 14KL -f >(ld*. 4 1 8(4^tv 
ij :j >Ji, 4 1 9 \tm 2 )iP!|*e^T 

[0 2 0 8] mi 6C.r;Lfc«ifi&(94Iffiro--WC^ 
UTM 1 7 -14 1 9 SrifJl-.TtXTl-KWT-S. fc*5» -t 
ifiNlil3 1 2 (.A) b.H CX&%>. 

[o 2 0 vi] ^!5a^J 1 iPl«tCbT»fti 10 0 1 

hC^-fLv 'J 3>B 1 0 0 2T?^5 FM!iM2r2 0 QimJ? 
CfclitLfc. St*. SSlOOltLT. «A«flf»X 

[0 2 1 0] 'JSMF'Jl tPI^tCUTK'fti Ua> 
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m 10 0 2 IJZ'A OnmW^V^e.U 7 r .X; ■ U 3 >J8 

'J n ^ JBI (MS > 'J ^ - -lR*fc*i*ttWi> U 3 >IR) 
[0 2 1 1] ^UT^M> | )Xl^/^-->:yL 

twit (A) \z>frfaiMJ : *-V3>mfr*iuzi&tt.ifi 
1 0 0 3, io o -i & L feo fc*5, # u >■ 'Jj; 851 

SrJfc^LfcSL X-+->~'L -1f-5tSrRBWLTttffftt« 
^^TfcfiUo Sfc, f?MM 1 0 0 3, 1 0 0 4 Zfcfil 

[0 2 12] 'J»'I 1 tPJttKLTiSttli 1 0 0 

3 , l o 0 4 &flloT&ft:> 'J 3 >J8T^*5r*- h*e** 
USE l o 0 fiSife^U -r-Cj.hli^; - ^.U iStffc* 
^TOMtfeoV- OV- Mt«Sr£tf) 1 0 

0 6, 10 0 7 Srfr/jfcLfc. -r.TC?>V^- bUZUM 1 0 

0 f, WjRFjltt 1 0 0nm£Lfc. <M 1 7 (A) ) 
[0213] :0LTN1 7 (A) WtftJgA^^nfc 

1 -fWlft^W i o o 8 , io o 9 OH.) #*o . r» 

rut &«fss Lfc. 'Mhm \ tnmzz.omw) 

[ 0 2 1 4 ] m 1 -fM^^M 10 0 8, 10 0 9 
hlfdJK 1 o o 6 , 1 0 0 7 &v X '7 £ LTBElS^Wii 
P/jltSttfc. £tt>H$, /r— hKSK 100H, K)0 7(/j 

wi o l o, i o i fztzL> mmz 

£fctf>, V- hlSeft 1 0 0 6* 1 0 0 7 l >F*MJj«i 
tt-Sf 1 DOS, I 0 0 9 ktfri'— ' \— 7 y "f^Z^oUM 

;£>£&-;> fl. (M 17 ( B ) ) 

[o 2 l r>] &it, 'Jjfflifl i (!:k«i:LT^- hfidft l 

o OH, 1 0 0 7 -t •) CLIO. 1-1 /m <R 

.^fflJItiO. 2-o. 3 :a\) WWS«#SS>'J3; 

f :m-~;M 0 12, 10 1 3 £Jfc./jV;L;fc. H^ri - 

u* 1 012, 101 <<y~\-fiiffio)$w&frt>^fz 

MS) ten. 2 /ioiiLL «M 1 7 <C) ) 

[021b] z^, ^%Kmxmm&\ 1 tr"i*^ffli 

■M >- 1 J ^ f§ £ L T RK«3 £M tf^p L & U t, c?j * jf J i * 
[o 2 1 7] N 1 7 (C ) ^^^73^^:0, 

1 wnt\tm\zmm%)i : .*: 8 oko\ t l^. * 
.t, >friiit./j.s:sn^-?R2 014, 101 5 



[02 1 «] wi 7 (D) Dit'i/h-ti^ 

Ttt^-f K^rt— ;n 0 12, 10 1 3 o»R FittW-lSH 
1 -f JWW^'Jit 10 0S, loo 9*tf££o EUti, :w i: 
fi-ITM 1 H f:>f; L fcffS 1 'TM^^.4 0 3 L/t. 
1 'f*64»Mi*-l 0 3 ti 1st L hDWi LT»fig 

[0 2 l 9] :Ac(-, NTFTi?) -gKSrSlO 1>'.X h77. 
:7 l 0 l H tl'TFT<7J — fiK&JSlvL >-Xl-/X V l 0 
I 7S:Jfe^Lfc. rLT, :^Uf TT'-|«81l 0 

o r, ^^wx-vf; yLT.un r.i5*ifc-v— hjh&jti^ i 

0 l sSMLft, (Wl 7 ) zom, PTFT 
IliSUTte, I'TFT^-'fWSJBOl > l 0 

1 7C£-,T, Wl7 CE) Mn:V:L^K(IP!iX (1-2 
o urn, <*Z&mrJt2 ttm) tZimWMM)f%&i&f8tlliZ 

[0 2 2 0] ^Ac, ic?;^f, V-brtilSWttJ 0 1 
-f K r 7 t-.a 1 o l 2 J:0 t^fflf«:^/iiLTl^BW>W 
l^S NjffflWfc 1 0 1 S//^j2 f«PJ(l 0 1 4 

CSLTl^BK^WiiS ) K 1 (S (C>j":^5 2:f«W 
^ife?4 0 4 ^liS (te'i) *7i l .5ii"i"^« *-;T, U > .X h 
7X7 1 o 1 h, 10 1 7(7JTX//i>#^it*ttl8Efi<?f 
0 :i^M : ti^o i££teL DI)«n«^i---JT*--)fc 

[0 2 2 1] Ml 7 ('I-:') ^H : ffe/;M r i0^lA_G, 3["][J 
W \) y V; nfiJSrfrvfco >["H^M J i L fcfiW./gC 'J 

W? 1 0 1 9, l O^DCJi'i; /j?fi -io 20 a toms/rni^ 

M^'ififieS: (n+) T^tCiCt^ ([3 1 8 
i A) ) 

[0 2 2 2] itfj.nfilTttl > A hvv, '/ l o l 6 Ci: 

T, Z ITS 1 H ir;>j;-3-35 2 f «W.l«-l o 4 7^>[ii/i£ L 
fc. *fc[»]B?i^ Ml * (1^-35 3 f,W%4 0:l//i 

[0 2 2 3 ] Z0)-m 2 Ptt*SjV»ift 1 0 1 4 IS Bid L D D 
W«i LTWfeL , 15R 3 f^ft^l'l o 5 liv- 
X [t S* L - f ^ M wr. i L Ttftftg i" & I £ i : & Z> • 

[0 2 2 4 ] Aj:*?, ;t^J»lt^l3 fflft««l 0 1 
9, 10 2 0 ^/Ri^/v^^cfN £ I - 1 0 l^atoms/cm 3 
.ji, I: ■:W*L<(i 1 ■ 1 0~°-r> -: 1 ()21atiims/cm3) 
£ ^ ^ ^ ') [Z 'J ^ ^ffi fjn SidfB-i- ^» Z. £ WW SLK 



(19) 
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[0 2 2 fi] L vXhVX^ 1 0 1 6 , 10 17 

£ KU; L , N T F T & P T F T it BR "3 ffjgJBI 1 ( > 

2 I SrJfcJ&Lfc. I-tfjR'h ftflUR 10 2 1 tLTjftltfc 
Stft > 1 J :J > Bitty- i L Tffli-^fc * > * 

w&m<tztiz>oj&w<. y- h(iE»*«<tsn»w< 

'/LCsliTW:^ §ft> 'Ja;j!?l 0 2 lSrffl: 
It^ii/^^L/^feo £ft> 'J^JKU 0 2 ik^ 

3 Onm, (IfiL < ttfi - 2 Onm <4^*K0JT«JBIJ9 1 o 
; -^jLfey'J n> ?-yy hSrif!U, A r.^Xt* 

[ 0 2 2 6] &l iT, f) OO-bhO C , r» 
f. 0 - 6 0 0tT2- 2 405(81, - 1 2V.f 

[."■I <*'Jiffi^]Tf»i«*»BBfiv,TH 0 0T 1 2Wfl»0) <&*fc 

mitu-jfz* (His <b) > i^fflattffittjm' 

i:j£/fl fc-y ^ H ^^Stoo *3g«iWT«— -vy n 
?rPtit^tt«iLT, «rflH-¥ 10 - 2 7 0 3 <> 3*H> 

»nid«$nfctsffi*;avifc. 10-2703* 

(i'J ✓ ) C7j V y <7 'J Srjfll iTltftit-'T^ttlSBT* 

®jL, ^ 3 >P*£4*|*P« 1 0 19, 10 2 oM'tltfi* (V 
•v*ij>y) 3*a*. fe/cL, Ml^t^HffC, JB3 
1 0 1 9, 1 0 2 0 izti 1 x 1 0 ^atoms/cm 
^jMKL *f*L<iil > l()-0-r, x 1 0 21 atoms 
/rm^jfilgTU >£frti2tt&Ztf)^ t £X&Zo d<7; 
<Y5 3 f *£4Wfi« 10 19, 10LM)^V 7 ^ij> yftife? 

[0 2 2 7] LT^Snfeff-V^'l^Wl 
010. 101 1 — v.u -aSEia, 2x 1 0 

' 'atWcm^T, f^Cti I • Hi 1-1-5 >: 1 0 lfi a 
inms/rm3|iSTtt«5n&. ft*3, SB 3 :fW*J«*« 1 o 

i9. 102 o^sn^-v/^'i-ajati, 1 - 1 o 18 

-1-1 0 21 atoms/cm 3 , ft^#JHttf>> 1 0 18 -f> - 
1 0 ,9 atoms/cm^T^^ 0 ifc, L^fln^BIIIctoT 

TS*. 7^*5, V- hfttffc 1 01)8, 1 0 0 7 <B±8l»i 
*<k> 'J:3>I5t 1 0 2 1 <fcJ$U IfeiRwfflSKitM 
^-"'H 0 12, 10 1 3 CflL Tt^/:^), 

[0 2 2 8] NTFT-feSKfea-S h7X:'' 



1 0 2 2 SrJ£--/AL-fc. f IT, PTFT^{t>'U 

0 2 i SrWUsLfc. tW I 8 iV.) ) 
[0 2 2 9] fcH-»T\ PTFTW K r 7i -71 1 0 1 
3iitf3fi 3 tf>f*fiWS« 10 2 0 £[*1Ui L-fc. «Hl 8 

[0 2 3 0] 3 b nv- hjfc6l#J8 l our,* h'^-fx y 
1 0 2 3 SrJB/jtL/t. «"W 1 H (A) ) ^.^T(i, f»]B? 
[0 2 3 1] Ml H fA) ^AfJfe^S On/tO, #ti> 

K-^xfi f^D>c7jm;jn;[:pf!) ^rf-,^ 0 zzmtm 

ififBJT-:* 1 OKeVtL, ft.fifeS ftfcsB-l ^*t4ft^"« 1 0 
2-11:3 ^ 1 0 21atoms/rm 3 ^fl.?fi:T#i:i>/jS^in«) 

+ +) TM:it:1'^ 0 (Mi h <B) ) 
[0 2 3 2] ZtfM> *'U^ fc-y- hfitl^. l 0 0 7 cor*j 

i i iiy— hfiejfe 1 1 o o T^rtfliKijfe^jtc?*!/^- i/t, 
:<;j:cfiTii i 5 t i- Tfl'lcM^nTi^/^i 1 

J* 1 0 0 2 101 r > > JKfe 

[0 2 3 3] I-"jT<>.liTW 1 H iZsx'i'sft-X 
fet-l 1 i)/jW}gt^. aB-l*M*^W. 1 0 2 1 tiV- h 
Sc!» I 0 0 7 .'7 t LXyl'trM\imftV)lZfch%i! 

//E^lTti P T F T C>t L X L I) D^lftt t7tr y FM^ 
fcJfe/itL T^7il P T F Tfifc t if,l-i«tt75WU 

[ o 2 3 l ] :u T»jteMi:fiM l 9 ihi t:>f;Ti: 
\T i : T^Mi{:ti.ftT'ljf^0iti ffSi^f 
W4» WWt, ^ 2 : f^jKtt^iWtZfc ^ 3 f^WW W ^. y ^ 3 
n, p T F TWffirtM ^(i^-r tv.n jfe.;jWyiWt^3R i -f 

[1)235 ] -^(7j=t-3llLTM 1 9 ( B ) c7;1)*^/m5^ 

n/i o , L-; xh v x ^1022 &r&& i tt&* # a * 
- h^^^^fmr^m^^iixh^ . 0 -A; i 1 

T\ 1R 1 KfrSMltljt 1 0 2 5 ^1 u m^W?i:«L 
f-o ?B 1 ffil^lih&^JJft 1 0 2 5 t L Tti«Wti M -"J >SSL 
'*fc/'J n ^-JR, mtm<t> 'J =1 . -Bl, -fj»*IRK*fc 

[0 2 3 6] T; 1 Mlfil^iUtt 1 0 2 f, 6Jfe L fltit. 3 
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fidiW 1 0 2 6, 1 0 2 7 R-J F >ISE» 1 0 2 8 tk% 
blitz, t'JtmiTlt 1 ? 9 > -&frtST)\ 5 
■v Ttt^&A^Ntifi* r-fiKJ® £/1J 1/ 'fc. 
[0237] £fc. $ 1 MWttttK 1 0 2 5 <h LT B C 

[0 2 3 8] c-5LT-7-7,ffi|SlRaCHt"f >E«*fe 
^LtC. /*y>':->-3 i-SliUTB QmJ»0*fl:>- 
■J n K 1 0 2 9 fcifetf L fc. 2 h II-tW-hCjH 2 ft|U] 
1 0 3 0 *m L fc. d«3B 2 MMffilKR 1 0 3 

0 1 urtiiwaEJB i mnmmm 102s trafisoww* 

i ij :j > R hi: r v < J ;i $HSBS£«W Lfc«ift*«ffl L 
fc. 

[0 2 3 9] Uh*J:-5ftXS*IST, H 1 9 <C) H 
h'^-^'J tiffi&V ('MO S tnIS&;^7cJ*bfc. 4^Mf'JC 
=fc TMSnt < " M O S IsIBli. N T F TaWlfcffi 

Lfc. £fc, :*: , >:/M l l*i-5&l8iSi1"^i:- NT FT 
il'TFTtOftft/^^X <11^Ht<Z)/^>7,) /j ! 

-..fc. 

[0 M0] £fc. WW* 7 - l 3 0 6 5 2*J4i*ME*fc 

w-;/V)l (tt«£;i:^) ^fflMWlStLfci 
0 ft v . y *'j > V rifi-i S f f 5uil:<t0 «ft 3 nfc. 
[0 2 ll] fcfc'U *3E«0jT^'P!Lfc«JStt»<3; 
T -'JSJffiWTr*. U . Ml 6~l 9C.-SLfe«JfiKBi£3 
ia%&Kttfci >. «M«9IirSK*.«ttNT F TBiSft 

[0 2 12] fr4o. *^f)'a«»J«, *fifi0]2~6£Bft(i 
ffl ^ ft -tir & ^ i ?0 1 "Iff£ 
[0213] C'J'JEf'J I ^ffi#*J 1 * 

o nmjywT*: H- -v r 7 > 'J 3 >M <#-fi?iH -> 'J 3 >#-J 
r/7;:7CVi)tti:i'JML. JK*3&«UIi& x+ 

[n 2 i i] - wttiaftiuiiiiMaiai' — y-ttafta 

_^f._ A ' J> YAtU— »/— . +177.1 — if—, >Hf— U 

—F-tfj r t * . 5JgDt« l — * l 

V » . ML Sfcmx W v'l -\ V— *f- X* ->T 1/ 



—^-SJ&lMllJll I". L T7t H 7 -v.- 7, >• U -J > IIS^^S. 

[D2 15] /i*. .tai^JTfWJMHKSV^'l 777, 
> 'J :j ^ IP.-r L T 1- — »f— 7'x- - H T^imVL LT^l' U > 

l » T fc«^.<f i a . i«« # 1 1 > 1 J :^ R *)AJ!K L T t>& 

i ». l t£#<) > " 3 1-— ♦J-'-rx-a- 

r- t-~Ar~— H ^f-^TfcRi L San 
[0 2 4 0] W I-. ^ =t -5 /iftffi Sr'lH'T -V-ilMWK 

'J 3 >«*«ftiti"J 3 ^ y;i.v-^ASg^ 

[0217] VMmm 1 0) k'Mh&MXii. 1 9 
(A) -KnitS tl&Hlfcm 1 4«0V- hS^^JK 1 0 2 3i?) 

£f7 -30i]£fca 2 0 (C-n"f . fc'Mft'timiitel 1 8 (D) TS^ 
[0 2 4 8] fc'^JM'^WlfiE**! 1 4 CiuEU, KI 1 8 

(W2 0 (A) > c^rti. v-h«a*Kii2 

3 *7rL TfM fl^#5#S® 1 1 2 4 C 3 1 0 - n atoms/ 

[0 2 4 y] wCj s t-jtrUTlS2 0 (A) OAHtefr&Z 
il/t C . I V7s \- 77, m~lx L fc*. 4- Ci > »^?fftt 
■ftSfcfiL — lf-JStt.flltl5c.fc. IWIRJIV- FTOM 

1 <l tmwz l T3B 1 JHWaUWR ll2f>. ^»JW4T 
UZ>\/- 7.!ii!«5 1 1 2 6. 1 1 2 7 F L -f >KI 1 

12 8, 'w; 's— ; 3 >H i 129, ?B2WlB!i(ei«!t 

1 1 3 0*MLt. ft^< lyf>yL-h^Ib 
TJ?itt.M»: y ■'■ - > <"<t-J (7 v- HMUSMSl l l 

2 7 i^lL > U 3 ^ IK-'J^.y tsWCTi L . 1 > - l 1 
2 0. 1 1 2 3 ffctf F V -f > 1 1 2 H ^ife-^T^fc 
>6^3 > 9 'J V r\-- ^«:«W»N LT* 3 Hfc4*1"*> -<t* 5 
4f i Ll>. 

[0 2 5 0] W h^=t-J^4'.f l -!Sr»T. L«3 2 0 (B) (7 
..j";7J - =t • j ftfflS j£ W C M (' ) S C»l 88 i) l 7ihX L fc . uW^'ji: 
t^lit, : I'.Pi SrfffiBMt o -tt ^ - t WT$1t. fc%M 

T F TO) V- h)€MJU*^r 
Jf-^fi®. /P, l fiW^feS24"J ; 'Ti2-P^WSMi7JSL - 
■-T;3 F#mt&Wztei& LTUftuX/., fiCPTFTO 




[0251] mmm 1 7j *^hs«t»4, 1 4 

fc. 'JS«S« I -I Tt±, 5R 3 'J > K-^XSaiififtWtt 
£m-^Lfc^, ^r/^JTii, HI 7 (C) T*Stt* 
fiUM 1 m 0 0 sjE-*W-*xgT* 

WWlffBLTUlWTS. fcfcU fBHML<&fc». «I8 

[021)2] i^f, *S£ffJ 1. -I fCfi£V*Bl 1 7 (C) tffl 

1ft iy 2 ()nm<0ffiHK 1 2 0 0 £JTML fco (W 2 1 
(A) ) 

[0 2r,3] &l >T\ 2 [3 [3 (?J V) > K - r'XJft ( U > W 

u guuki 2 o ommh^mzAftT^-^yygi 

ft <K-<*. »ai«)E*) SrMflST*. £fc> 

[0 2S4] i, > U7X , /l 0 16, 10 1 

7 Srfe/jfcLfc. #^T\ l /X h"?.*£ 10 16, 10 

iLL ;:5LT^£SftfcfiWl 2 0 1 i^-Mfc 

tti&i o 1 8 im-/*9-=>7i&ix.-c& o , sftM^ 

^, "51 3 -f *6*lfiP.« 1 0 19. 10 2 O Sr^Lfco 

2 i < b ) ) 

[0 2 5 5] Z.5bTSa2 1 (B) ^l^il^nf: 
0, I > X hVXj7 10 16, 1017 SrWcBUfc. % A 

»J£**fB 3 1 0 1 9, 1 0 2 0 V 9 'J 

^ y^^fco m 2 1 (O > 

[0 2 5 6] NTl f Ti8*a5U->^W? 
1 l)2 2*Mbfc. ^LT, *-fPTFTW««Bll 

1 o 1 3&tf3B:ico:f*£tt«i«l 0 2 O&RfcfcLfc. S 

:-i:v- h#ty*]»i i o i s^h^-rx^vf > yLxy- 
wmtfrwwo)**- bm&m 1023 ^wif:« * 

i*T. ?<*EW 1 -lilril^n; K-^*fT^. ^ 
ItftMl 0 2 -1^/^Lfco U3 2 1 CD) ) 
[0 2 5 7] BUS^XHte* *Jm#'J 1 4K«*.ttH2 1 

- 1 Htfjl^ncO^^ 

[0 2 5 8] ^ifjfcXfit-T^ltT, Mt« 
iMS'fcW n afJfl: IcfiaUKTIWili-r* - 

ifc, 7-7JEJR l o 2 fi&tfKU-f >K» l 
o 2 7c?j^; J trfH^uT, SR3."F«*)#i«R^SB4^W 
*W atl rJg L T <5HBJR**aSi It £ nx u fc v > fca6 , 3 ^ -9 
'7 h ;n&KA^H £ fc -j fc> 

[0 2 5 9] {%im\ 1 8] *5gffi{SJTtt, ^JfiffJ 1 4 
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t ttjfcfc *BM/.Tf**R £Jfc*t^*« £KJ 2 2 C/j'; L 
fco 'Jfcffiffl 1 4T(i, ^3^'J>h-^lM(:W 
Srfr^Lfc/^ ^>lMH^T(i, Nl 7 (B) TV;3ft& 
lUtfe^rtlffciStc:, 2 1 0 £Jf^T^ r.KT* 

cow: fill LTBW***>. fcfcU WtikiMOittbb* &M 

[0 2 6 0 ] 3r^\ 'JSJKW l 4 t:i£i^ 17 iB) 

RJV5nncrjfiymit 1 2 1 OSje^Ufc. ^Cl'Tfi»K± 
Kr) t ^Ht«Ut. «1 2 1 0 C08gJ?|g 
[fflii, l - 1 Onnu fiF*L < ti 2 - f>nmTft^. 
-fL> 'J3>K 1 2 1 QtfMPMW-t-ifZtV-f K^d~ 
U SrJHufcy- hi--/\-^-;/-7»ljfi*^«T*fc<fc 
£</jT\ S<1^:i^f^Lu 0 fcfc'L, i*^«t«ia 
Xf<Tfr-hK« <7j(eftS:W <<tV^ 

■53S*t8tftifci*<t5i:ft** s ^3S"C*^. ^^X\ 2 
[a] n^ij > h - n&f ( u > ormm tm j /• ^> ^2 
loi-i, 101 5 &jfcj«Lfc. 'ia 2 2 

(A) ) ZifzL, ifMWAl 2 1 OWlKWt^lSfCAftT 

K-tr^y*^ wjaittie^) srWffi-r*. 

ic, a c«l E I co 1 J K-^xffiiWJcffJ«R*Jfc^LTt>«t 

[0 2 6 l ] l- ^ I- ^ 7 > ' 7 1 0 1 lS > 1 0 1 

TijertLfc. I >XhVXi7 1016. 1 0 

1 7 ^-hL TfiaiBt, ■ J r- h«ftl*IRS:JBWWJCl» 
iLL LT».rtSftfcffiBK 12 11 iV- 

*t»T, 3P'ia</J'J > K-"/XSS:ff^, ?fS3:ftt 
^frpfef. l 0 1 9 , 1 0 2 0 &J&tftLfc. «M 2 2 

(B) ) 

[0 2 6 2] I0 1T&12 2 f > ^AljgASfSOllfc 
L > XhV'/^; 10 16, 101 TSrRfciiLfc. 

a/i:^S:3R3^W1»^«l 0 19, 1 i)2Di:V^U 

✓ y^-u-fco iw 22 ) 

[ 0 2 6 3 ] N T 1- T^«B*a 0 L' > 7, 

10 2 2SMLt. tLT, StPTFTWfiJIIISl 

2 1 1 «:l^±Lfc 8 fcfil»T, FTFT^-f h^*— )V 
10 13 &^j|fs 3 SWW^W 10 2 0 $r[^Js L fc Q 3 
r, n V- hi^MJSI KilHSH^X -y -J 1 > V L T^r- 
h|£JRiHJE.«*;jV- h«y*Bt 1 0 2 3 SMLft. * 

-li[ri]«fc*n^ K — '^SrTrl^ S4^f 
ttWff'** 1 0 2 -1 £fi'f£Lfc. (3 2 2 M)) ) 

[0 2 6 4 ] i:m<D mn, r mm 1 i mtfitfia 2 2 

(li) T >f; 3 tl ^ T V T /j^;^i-^o ^1*. 'J8S6«14 
[0 2 6 5] L0)£vteT.mt?Z>^£T, 'r- Mi 
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ffi i - WFWKJ* L Tff JIM/AS ft b nxi^u 

[0 2 6 6] cigjgffj i h ] ■& t jm&vei*. mhm l 8 

2 2 (B) T*l^n^1^^?/:*i: t 

*j*j<&&JfH>;fc. ^C43. W2 2 (B) £fc3 2 3 (A) ti 
[0 2 6 7] i^*, »ll Si:tfuH2 2 (B) tm 

-0-Mm&m%TZ>o M2 2 < B ) w^si/^#Gn^ 
0, U > X h7X? L 0 1 6 , L 0 1 7 S:Hft£Lfc. 5 
Oil. +f-f F^-r-U -fcVy^/iLTfiyfiK 1 2 1 l£ 
L, ftKISE 12 12 ^MLL ( (H2 3 

' B) ) 

[O 2 6 S] ttcUT, §*SJi'fi(W 1 -1 if^^^a^f 
l ttjfikEiK&ffi 3-f»ttt«J« L 0 L 9 , 1 0 2 0 ItV 
vs-tirfc. iH2 3 <C) ) 

[o 2 6 v)] ^C(I, NTFT-itSB*SI3 VV'Ts h7X^ 
10 2 2 fLT, r^PTF T cTjftHSM 1 

2 1 2 SrRfcfe Life, ^u, PTFTM-f H^rf — ;i 
10 1 3&TX58 3 1 0 2 0 SrRfgfeLfco 5 

ClrV- vm&BA 0 1 s4K7<x-^>nt^- 

hBe«Ktr»i^«^y- vmmx 1023 sjgjatLfc. & 

^fi'Ml 0 2 4ijE-;jttLfc. <L^J 2 3 ( D ) ) 
[0 2 7 0] Uf$i7j Lfi-Ui, ^/m#l 1 8 (iii£x.^D3 2 3 
']•:) T-^n^TFT//%i^^ 0 Hit, H*ifi0»Jl4 

[0 2 7 l ] CUJttsffl 2 o ) .^SS^JTfi'JSEifiW 1 -1 \Z 
vtl*. f3 1 7 (D) TS^^I^^IM ly^h 

V l o 1 6, 10 17 ^MLt, 3[nJE3coU 
Ss»I rJSSrYr-jfc. (M2-1 (A) ) IITIt F 
vefcHJi 10 0 fi & j> L T?fi 3 10 19, 10 

l' o n'j i i o20 aloias / cni :i^ftffi-eg-in^«fc 

-0 f : F- -CfftKrXttljaitBJi; &«ffil L/to 

[ 0 2 7 2] ~C0J;0(ILT[*I2 -1 <A> C0W*fe/jvS0 
nfcO. V- FfrfiKBK 1 o 0 5 -&ii«M(;:Rfc£L-fcft, 
L v -A hv:0 SIBO- Lfc. %1im 1 i HItiK: 

L TWJIK 10 2 1 Srffi^l . &«ELE £fTo^ a (H 2 

1 t B ) .) 

[0 2 7 3] ^JSMTIlV- bftmm l 0 0 5 <BX-y 

ftttv- f#m*B? i o o r, £at:it)"]tra^ 



K?;^, y- bffltw i o o r, £j&aKL/tii8fcttjsttw 

[ o 2 7 i ] uww:r.fiUi, yiSK^J l J c^.ttfT f t 
fc'JckWz. in\k. &M&\ i i - i Him »^*n«'j^J6^J 

[o 2 7 r,] [§iijjfiffl2 n A~%hmxmmm]$:% 

ILTML^T FTTKK^:^, [»] -.tttti.LKK? 
-f/v-MK »■>"' Fl > X^f"lSft, /\'.v7r|r.a +h> 

:^'); ^™, fri^*«JQoa^£) tWufcvFU*;*!?] 

[0 2 7 6] yfjiifl] 1 ■lT?«i«:MC)S["IHt«:ffJ^t'jT 
KWJLfc/i^ ^Mi^lTtiCNK >S["]Kft «Mi 6, EI 2 
fi) 5rM^-^ft<h Lfc h'->f /\'-[r']»£, NTFTSriW 
* T F T i L /iW^V h U ^ XN^ ( N 2 m) t Srlfg- - 
3i«.kt;JfeifiKLfc. HI 1 (A) 't'i^luA-A T 

t:>f;tW* : T F TtiffiI--«lific?j\T F T/iM^JUlSjKS 
[0 2 7 7] 7^^5, i^TFTitKSW 1 l^XpiC^ 

[0 2 7 s] y-iffi^'] 1 -1 0) YM\z\it->T, 1 

3 0 ()J:i:FW 1 3 0 I, -f-t 1 3 0 
2 , m 1 -f JW^^"® 1 3 0 3 , 2 f-mw^x 1 3 0 

4 , m .rf»i¥. l 3 0 5, i 3 o is , v- N*e«*JBi 
1 3 o 7 . V- FBi!)KR 1 3 0 H , ^ -f K r ,'7 i--.il/ 1 3 0 
8 , ffitflK 1 3 1 0, SB LMffliftttR 1 3 1 1 , V-X 
S"d«5l 13 12, F 1-1 ✓'BEJR I 3 l 3 £Jfc../*LA:. 

[0 2 7 ^] fix, ftyfK i 3 i o&jk-titatifcmi 

mwmtm tr-W2mxmmm 1 3 1 r,tsMt5. 
sot:, ^ojijz^/AmmmmAi 3 1 6<ri^L, i 

TO, .s n02^^jS n ;i#TO!/j^C^^^i#vU^l 3 1 
8 $:jf:^L^o 1 3 1 7 fcirfii*7tt«TA£, 

[0 2 S 0] ife, WfcMi!* 1 3 2 2 £r±3K 

1 - I ( > 16 — ; ^ . ! o 18 a t„ins/cin : Vja.rgT s ^cr>7l?a5 
13 19 1 3 2 0 tT 

fe^ FBRvtt«^T, 3 2 1 S-^/L-Ti^Lfc, 

^:*3, W»4Ei». 1 3 2 2 tt, i*I*T F IVj V- bftlMt 

fc, «S**B5S 1 3 2 1 tt, iB*T F1VjV>- F«*SdK 1 3 

1 3 1 iiS#TFT©ft ^H'it-;jWr(t^i^U*^4 

TWotlTl^;, Sfe, FMW'>il 32 0(1 CM 
OSMgfttfjXT F T^gfS 1 -fWtt^.«iM I'Mf-lTtiM 




t, ■H\AM^. rMOS["Ki»?l:«L, %Wz 
[0281] mm 2 2 ) ^iWtffl-Ctt. £Jt«« 2 1 

3 0 0 1 i:HBtt3nT^*ffl2:flG«tf.*3 0 0 2 t. 

mm 3 o o 3 t*wE*3 o o 4tMsnii^. 

[0 2 8 2] *&. ^??V^300 5*TFTf 
fifcflfilSKKttfc. »«K«3 0 0 4»4M*TF 

aHir^TFTt, »»»Bi. CMOSliI»iftraKf 
IdftfSJL. -t^T;* 3. 20§&, '£MW1 * 

[0 2 8 3] mbm 2 3 ] wMmru. vmm 2 

0. 2 l ittft&igttWSJ&JftLfcfl*:*" 3 "' 

^jei&anfc* 1 Mnie»BiJ:«-*R2jBiw*ft»»3 1 0 

2i, jE3l£tt**-r*»«»**/^Ofe«^9y 
3 l D3i*Mt«. S6»=. tWJ:lCjB3»PIW» 
BW.JfclRSn. I TO, SnC)2»0»li»1IIW»5* 
«.l*iJ|i|ilfi3 1 0 4 &JS#it"*>. 
[u 2 8 4] te*S, -f*v?-*A'J 3 1 0 3«B*TF 

i:«JfTFTt, CMOS["I»tftRI»*C^ 

[ 0 2 s 5 ] cajepj 2 1 ] **w#>nr»i. w » ; 

j,fcflfiW<Z)T^il:*fcli» 3 2 0 2 LT. ny h 
vim 3 2 0 1 £JfcfifcLfc*#»«*H 2 8 
[0 2 8 6] :tD/<7 V- h«W 3 2 0 1 

-sj- * i £ fc ± o x L * i »«MUE * jEft a tt. RffSw u 

i .i - 2 4 mrfno>ni(&&\toM^t^^&~£$> 

[0 2 8 7] mMM 2 5 ] ;zU|£S£{»ITte*»f89! 
t& I Tfc&XL fcT F TT!H»*M*. ft-tHR-tK ^ ^ 
-f'\--t§IS& Fl > X^W5». A<>v7ytna&, -9" > 
■7«jyy®». «s^«MBH»^i:) iP^vF'J?*® 
Bii £ -##.jftUfc7 7 r -f -/v h U 7 XSt»»**^ 

[0 2 8 8] lTliCMOStBli^^^H't^^^ 
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nj] U ^'Mfitf'JTliF M ( ) S vmt&teWM tltz 
^ f A-|oi5»t, NT FT*i*ilT FTiL-tfi*V 
MJ ?7.IeI»i*RS|- iWi.hKfrfcRL-fc. ifi*T 
FTIi^VH V- Ftffifi^ h 'J 7 'I 'r- hWffitV^fc 

n> & n -f v- f «s >fiT fc a i > = 

[0 2 S 9] ;W5, H*TFTIi3<KiM 1 SifctiglMMW 

'J . ltX€rPj^ T F T I :iS WT S r. t W 
TSi? Wj T * S fc»tt W ■ * . 

[0 2»o] WI-4fi«.hC F7f /N-I»3!^&'->T1«'' I- 
ij x[Hl»*»eiUfc?i. BS«^feBtLTT F T»« 

h u 'j xmm&^n <i&ik'&-^ 1 < * ns/t^a-t 

[0 2 9 1] 3^i5. ®2 M(C*3l>T2 1 li*fe&*lfi 
1"* 2 2 rtif h U 7 ^MB. 2 3 ttV-X K 
f7 -f / \-M8R. 2 4 IS V f h h* 7 f / <-P1S», 2 5 &*fr 

2«>iiFPC ci*y:')i^'J>K-+-y 

SfltT?»nt*EL HI- 7 FCUl 5 t-yt>X) -iVv^A 
i;:A >J F<' 1X1,7 FD^nS r'^Xi g^.'^H, -f / 

- -y-t -tup. ffi»ttl<tvt'^f>!i':Mfflf ^ 1 1 

[0 2 9 3] ^yittWwft^yC^SSWtt*^ 1 

~ 2 4 0j£0jX v ^ti-T 1 ;' G ^ «»«JA*W'»T t> 

[0 2 9 4] (»i2 6i ^m-Mn<r.<T ft mmt^ 

■rat ■•/ + ^ . ASIC -7 P 4z y v -1" 7 a 7° n -fe y 

vr-mm LxtJiub. D/.\3i/ ^ms 

3.-^7) fil^^KWSftl'ii'H L TtB:V»„ 
[0 2 9 T.] 15 IZ. «£5fc«7jM< » S F F T hdlg fH*£J* 

Si L /ii 0 tt^-^c^Jfiw^^^KS^iS-r* - i 




BBti, S I MOX, Sma r t-Cu t 601 TEC fl: 
Mmffiffi) , ELTRAN < 7 > "ttitt&tt^Stt 

F T«liS) Sii/H LTfeAt'. 

[0 2 9 6] **«6^J(»r-#f*M»l4*ttffl 1 ~ 

2 f> <7J if© J; v Umz&tjttfr b ^«J&tSffl i/^Th'M 

[0297] C'J?M#iJ 2 7 ] *B^iBS:^)ILTMS 

^ZWjiTSi). Hit, fnbf^t^I^¥#^@ 
i»*aa;ffl5<Z>ffiiSii L T^ft*ii^/!:« : r-*»^TlI*■ 

[0 2 9 9] &I3 0 (A) V+.Ho >tfj.— ^T 

A ».J . Mb 2 0 0 1, iSflftA^ffl 2 0 (.) 2 , at^BR 2 0 

0 3 , *— K 2 o 0 .iTM^n<)o *IH»Wfi« 
fifcA>j3B2 0 0 2, 2ur;8B2 0 0 :*^coftS<Z>fS^fM» 

[0300] W 3 0 (B) tihix^.t/ x-~>T£0, 
2 10 1, *7i";SI?2 10 2, -£JSA7jBB2 103, *tft: 
77 y-^2 1 0 4, /vv7-'J-2 I 0 f> , S^gR 2 1 0 
HT»K3ft«. iWWWSr^BBa 10 2, #7&Art 
flK2 i o IIHWI^WS'BI'J/St^ili:^ 

[0 3 0 1] H 3 0 (C) litA-f.U -i> tf;x— ^ (^E 
--h'HCJ>l::x-30 T&U, *tt2 2U 1, #7^BB 
2 2 0 2, SiftfiB 2 2 0 3, HWPX-f 7^2 2 0 1, £ 
,j;BB2 2 0 5T«WWFtt*. >W»56W(4iftiSBB 2 2 0 5 

[0 3 0 2] N3 0 iD) Jiz/— y.U :f!f^X7l^T 
A f J , yfcf* 2 3 0 1 , 3t:SfiB 2 3 0 2, 7' -ABB 2 3 0 
:iT«j^3ft*>. *5fefJF!f3US-rj;»B2 3 t) 2 ^c^tiWffi 
•;-f!i ! IWf"]Sft^igffI"!l'^ 

[0 3 0 3] 0 (E) li"/n y-7AS:iEftLfc&dft 

H , £f* 2 4 0 1 , 2fca;8B 2 4 0 2, X tf-ASB 2 -1 0 
3, itEttiiW* 2 4 o 4 , W7^yf2.1 OSTM^ 
ft-fe, c<7jS£HtiiEtt«£*iLTI)VD CD i g 

1 i a 1 Versatile Disc), C 

li/^T*^, *»W(i&^SB2 4 0 2-*HEVj{fl<& 
' t : i 5 J-fliiJ«BINJ»HjgflJ-i-^ - t £ o 

[0 3 0 4] W3 0 (F) (i-r>77 '1 7j 7 7?S»), 
'* 2 o 0 1 t £ ,-;BR 2 5 0 2 t HSffliBB 2 f> 0 3 , X 

r -^2r, 04, aifcflB (iy.j;L^ivi t««sn*. 



4$eftm&&'fM2 n o 2^^^M^frf'>ftfij»["ii^{.ig 

[o 3 0 5] «1-7J^C, 4tW!«nn^igif«eMttW«>T 

<a cfc -5 ft*&*fttj-a:/;i 0 /j:<5«;A$JfI i ^ fe^fflf^ c 
[ o 3 0 (3 ] mftm 2 8 J 'JgJS(*J 2 f> Lfc 

T^& 0 EP^, ^Ut^SSBt^iSRtiia^ji/ufc^ 

a > x 7 ^~t'ig;t!-r^ 

[0 3 0 7] S3 1 0\) lt7P, hi/Pvx^:^- 
T* 0 , SHttSB 2 (5 0 I , X 7 1 J - > 2 6 0 2 

[0 3 OS] BJ3 l CB) (i'JTM^Pyx^^-TS) 
0 , 2 7 0 1, ftJW^iff 2 7 0 2, ^ 270 

3, X;';'J-; 2 7 0 iTtiWn^ *5SW»ia«3S 

[0 3 0 9] 1^13 1 (C) D^3 1 (A) &rjc 

H3 1 (13) 'f'C^tt^SW^f 2()0 L, 2 7 0 200 
«IH5<7>-#J£>i:L-fcHT»S. S/}f^f^ 2 6 0 U 2 7 
0 2 ti, yttikft&& 2 S 0 1 , S-- 2 8 0 2, 2 8 0 
■1-281)6, 9-i 7 D-f y 7 S 2 8 0 3 , ;"/'J ;< 
A2 8 0 7, mh&Ki&m 2H0S, ^iCfflU* 2 8 0 

9, 2 8 i DTW^n^ e a«>c^.*2 8 

SitTft'jTfciu. Sfc, K3 l ((') r N:^UT^ 

H3T7r; l ftyt i &rjjm^mn. >x^, mm 

[0 3 1 0] i/c, W3 1 (I)) ii, W3 1 CO r^C 
^tt^7fcJ«?^f-.^2 8 0 L Cj^.ifi^ -PJS::^LfcMT* 

^^jTti, ytuffyvpfc 2soi ti, ij -v 5/ ^ 

— 2 8 1 1 , 7£«i2 8 12, I >7*7'l 7 2 8 13. 2 
8 14, «>E£#M$-f-2 8 15, >X2 8 1 . 6T 

MhHtlZ. ft*J. N3 1 (D) C.j*:L-fcJ£#R3t^.*li 

-H*iT*^T«fiift&^an»:i>. ffj-^ii. 7e^7e^sc 

AAA <ftffl^SrilIffiI-r^V.-f [R7>f H A-¥^ 

[0 3 1 1] Hh^ffiC, «.»^^ilfI®ffltM^T 

[0 3 12] 9] i^te^lT^, *M5SiJ!S 

/HUT K L (xi:'hn/H*7t;-X) A^SfiKSfls 



(25) 



w TOOlWJVtOWV;*. ( ^ WJEL ^ 

ifflffiffi T F T 4 0 2 3 I » 0 2 

^*>l BTF 1 : ] l m ^ Xt «Atm ( I T 
[u 31.81 -^ J- ^ jERdfiW, 



a. 
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[0 3 2 nl hl.» l l) - ' c ' a,, „ 2 9 

CffiLfr^ r^tELfH-l 0 -IBM* 0 

[0 3 2 11 ^ 

[,) 3 2 21 1 0 3 1 ^.^twWMl. BW 
0 " ''.f;^ T^r ,i)Hi!il«4 0 2 6© 

x ^ **^ J .; B • mmmu 

^^Io2^,C«,---- 

T ' r.," „ • , _ v y w i 7001 *« je -fits n* . 



^7 h*'- 
[0 3 



[0 a 
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[0 3 2 7] .X'-"—*— £gfttt/i:4}'fi\ A'V>A->'3 
;f 6 0 I) 3(tX^-tM:h»t^^i/j{Tt^o 

[t)3 2 8] fl/^«6no OtLTIt tf^X 

jK, T.H a-^M, Xf> I' Xtt, FRP f'Fibe 
rglass-Keinforced Plastic 
s) PVF C 3ft "J t-H'7'W*7^ H) 
V-f ^7-"M a A, *'jXXT".U-7>r.»l-A*fcttTi7 'J 
'l-/-{)lAyiil>^:i/j'T^vo ft*, ;««6 0 0 
■IchLTPVB ^ E V A Srffl l » ^«1>> // m tfj T H 
;-^*<)l*PV F 7^H M J 7-f 5 — 7>f 'I- AT 

[0329] <TIL, E L*-f4^>^S»>£*-rft <3t<0J»M 
[O 3 3 <>] HE*- 1 0 1 rttix- U>-yW7 0 0 

tfp(m o i t n?a$r\.Mtci2fccS ft*>. ft*, iht 

i „ 10 1 5 tM«i:LT>- *)y#tt7 o o o*^ 

StM7 O 0 1 £?,iT^ffl';T] : PC 4 0 1 7 dig^MC 

[o 3 3 L ] [SKJK0I3 0] ^ySiS^J-cfi, 

LZiWr^UT, 113 5 (A) . N3 5 ( B) &/HV>T 
rK^-T^o HIM (A) , SI 3 1 (B) <h^C*#^cO*j 
*/jll[n| i: 8R# S:#R LTV* * lift 
[0 3 3 2] M3 5 ( A) tt*'JEjJ6#i]C0E L^SI^ 
I : flfi W W 3 f, ( A ) & ,V A ' T^JW L fc«f iif H 

£M 3 f) (B) HaVF. 

[0 3 3 3] 3K*K^I2 9tI«t^T, EL* : F»*ffiS:« 
■ .,T/t-y>"\— > -3 >I6 0 0 HT^Mf^o 
[0 3 3 1] ?OC, E L*"f SrW-Sct^trLT:**** 

ii t) 0 4Sr8ftt+^. -<7j^EWW« n 0 4 «, 

o o o £ig3»r^fc^^»#»ji Ltt)»ffii^c %m 

WbO 0 -liLTH PV(7 (*Uh-WP7< 
K) , x#*>ttfjfr, >-'Ja->WJI&, PVB (#Uf 

x^r/^-7;io SfctiEVA (x^u> b-7L 

h ) ^.m U ^ 3. £ 7l»T £ £ ^>'c*W 6 0 0 4 tfjfafl' 

[0 3 3 5] 0 0 4 OKfK.X'V— 9"- £ 

/j > G ft £ WrtttWM £ L , X +h~ a ft K3HHtt= * t fc 
[0 3 3 6] 7'--^-^gt^4}ft, 



>JKSb 0 0 3 tt.X^.— H— JHS|fiSl^<j3 t/lT^^c 
Sfc, A -3 >Bl£H>j"J(t. x /f:*8I 

[0 3 3 7] Sfc, 0 0 OiiLTit tfvX 

fti, 7)l^z7j,fc, Xf> l'7tt> FKP (Fibe 
rglass-koinfor c e d P last i c 
s) JR. PVF <^'J t'-H 7,Ht r ^f K) HA, 
v -f -7 — T 7 UA, # 'J X Xr'l - ; -f 7l A iifcli 7' J? U 
H 7y H-ASffll^liOTSf^. ft*, ;*«(«6 0 0 
■liLTPVB^KV A £ IV 1 1 ^ tfl-ft , Sfc- h m (7J T a- 
£ x^A*-f 7l£ P V F "7 ^ H A ^ T *f -7^-7 y 71 AT 

[0 3 3 s] <".L, liU^GwM^] iJttoWti 
Jj\i'l) (ict^T(i, o o oz/'iS^trt^'l-^ 

[0 3 3 H ] :A:tI, ,^WWi5 0 0 1 SrjHl »T.-*3 A— fffi 
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